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“FORMING OF AUSTENITIC 
CHROMIUM-NICKEL STAINLESS STEELS” 


A Detailed, Authoritative Book 





This new volume of more than three hundred 814” by 11” 
pages describes in detail, modern forming techniques as applied 
to austenitic chromium-nickel stainless steels. Tables of engi- 


neering data and more than two hundred engineering drawings 


are used to supplement the text. 


Contents 


* 


MECHANICAL PROPERTIES OF CHROMIUM-NICKEL STAINLESS 


FORMING CHARACTERISTICS OF AUSTENITIC STAINLESS STEELS 


PROCESSING AFTER FORMING 
DESIGN, LAYOUT AND PREPARATION OF BLANKS 
EQUIPMENT, TOOLS AND LUBRICANTS 
BENDING AND STRAIGHT FLANGING 
THE FORMING OF CURVED SECTIONS AND TUBING 


FORMING OF CONTOURED-FLANGED PARTS 


DEEP DRAWING OF CUP-SHAPED, BOX-SHAPED AND RELATED PARTS 


DOUBLE-ACTION DIE FORMING OF DEEP- AND 
SHALLOW-RECESSED PARTS 


FORMING OF DEEP- AND SHALLOW-RECESSED PARTS 
BY MISCELLANEOUS METHODS 


FORMING OF SEMITUBULAR PARTS 


EXPANDING AND REDUCING OF TUBULAR PARTS 


Unexpected demand has ex- 
hausted the first two printings. 
but copies of the third printing 
may now be purchased 
through The International 
Nickel Company, Inc. 
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THE INTERNATIONAL NICKEL COMPANY, INC. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Department P.E., 67 Wall Street, New York 5, N. Y. 


Gentlemen: Please send me 


per copy. 


CHECK ENCLOSED BILL MY COMPANY 
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copy (copies) of “Forming of 
Austenitic Chromium-Nickel Stainless Steels” at four ($4.00) dollars 
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Fabricators, Designers, 
Engineers and Others will 
find this book valuable. 
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NEW YORK 5, N.Y. 
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MALLORY 
ELKONITE* CONTACTS 
Help Guard the Rural Dweller’s “Life-Line” 


A slim strand of wire brings city living to the farm. But inte rrupt that serviee and 
vou plunge back a hundred years. Lights fail. water stops running. precious milk 
spoils. The automatic recloser guards this service by eliminating unnecessary 
power stoppages. This modern device assures more continuous electrical 


service to rural and suburban America. 


And, of course, vou ll find tough, and dependable Mallory Elkonite Contacts at 
work here, as vou will wherever dependability and long life are vital. Mallory 
Elkonite Contacts are precision-made—have the required toughness, resistance 
to both wear and erosion that demanding applications need. That's because 
Mallory exercises the most rigid processing control of materials. 


Whats Your Problem? 
Wherever dependability and long life are “musts” you'll find Mallory Contacts 
specified. In cireuit: inte rrupters al Grand Coulee—in retrigerators—in street 
lighting svstems—in litt trucks—in automobiles. And Mallory has designed so 
many types there is probably a standard Mallory Contact for your needs. But it 
vour particular product should call for a “special”, Mallory engineers are ready 
and able to supply it. Consult them now. 


kor rll hinds of contact materials and SPTLICE, VJ Hory 
l uur most ependabl nd experienced source 


Electrical Contacts and Contact Assemblies 


M Y 








P.R. MALLORY & CO. inc. 
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P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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In Canada, made and sold by 
Johnson Matthey & Mallory, Lid 
110 Industry St., Toronto 15, Ontario 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 
Resistance Welding Materials 


*Reg. LoS. Pat. Of 
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In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 
item can be obtained by writing to the Fditor of Product Engineering. 
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Metallic Materials 


STORAGE BATTERIES with twice the crank- 
ing efficiency of present types at -40 F are 
the result of two design improvements —vapor- 
ized lead oxide for the active material in the 
plates, and ultra thin plates that provide a 
significant increase in the total plate area 
within a given volume. 


TITANIUM may develop into a major struc- 
tural material within 5 to 10 years. The Nov- 
ember issue of Product Engineering will 
present all the latest design data about the 
‘*hottest’’ material since stainless steel and 
aluminum came along. 


TWO PERMANENT MAGNET MATERIALS 
will permit design economies for a variety of 
equipment. Alnico 5 has been modified so that 


(Ke 
ws 
-<* 


the individual crystals are aligned 






7 in the direction of magnetization. 
= Size and weight of instruments 
and motors can therefore be re- 
duced. Highly coercive Alnico 7 
will boost efficiencies in applications where 
a high demagnetization force is the primary 
consideration. 


SILVER PHOSTUBE BRAZING ROD is re- 
placing silver solder in applications where 
corrosion resistance, electrical conductivity 
or high ductility is required. In addition to 
having a melting point of 1,270 F and an as- 
welded tensile strength of 50,000 psi, the rod 
sells for less than most existing silver 
solders. 


MOLYKOTE, TYPE Z, is a less expensive 
grade of the previously announced dry lubri- 
cant bearing the same trade name. (PE, Jan. 
’49, p 5) The molybdenum powder is chemi- 
cally and thermally stable from subzero to 
750 F, has high strength as a bearing film 
that prevents galling and seizing at bearing 
pressures of 100,000 psi and above. Makes an 
ideal thread lubricant. 
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THE PROPERTIES AND STRUCTURE of 
cast iron are significantly affected with the 
addition of boron. Hardness, «transverse 
strength and depth of chill increase noticeably 
as boron content goes up. At the same time, 
the size and quantity of graphite particles 
decreases and undercooling becomes more 
pronounced. 


ALUMINUM FOIL is fast becoming the No. T 
parts packaging material in the radio and air- 
craft industries. Selling points 
are moisture resistance, non- 
flammability, heat conductivity, 
| affinity for printing inks and 
attractive appearance. 





Nonmetallic Materials 


NEW LAMINATED PHENOLIC is highly re- 
sistant to impact and easily machined, yet 
retains desirable electrical and chemical 
characteristics. A cotton mat filler with long 
fibers extending in all directions instead of in 
parallel planes does the trick. Strength is 
distributed, wear more uniform. Comes in 3-ft 
Square sheets in natural tan color or black 
of different thicknesses. 


““EL ASTIC’’ LUBRICANT solves the problem 
of frequent relubrication of plug-type valves. 
Compressibility and  expansi- 
bility of Hypermatic insure 109 
percent lubrication for extended 
periods and serve as a safety 
medium to fill voids in the event 
of leaks. Operating pressures can vary from 
59 psi to capacity of valve, temperatures from 
subzero to 25) Fahrenheit. 





LATEST THING in fire protection is a paint 
that creates an inch-thick, marshmallow-like 
insulating substance when exposed to flames 
or extreme heat. Unlike existing fire retardant 
coatings that flake, material is a _ water- 


Continued on Page 5 
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powder mixture resembling clear varnish. A 
wooden panel treated with the product does 
not become charred after being subjected to 
flames from a blow torch for 25 minutes. 


TELEVISION with sharp contrast and reduced 
glare is the selling point for one company’s 
late model receiver. A new tube face material, 
called Teleglas, is the secret, 
nek Ia Three metallic oxides in the 
: glass absorb room light and mini- 
mize halation — the halos of light 
formed from reflections within the 
tube face itself. A 35 to 1 ratio of contrast 
under widely varying conditions of room light 
is the result. 





COMBINATION | spatter-proofing and_ rust- 
preventive compound for welded steel is 
effective for six months outdoors and two 
years indoors. Coating prevents adhesion of 
flash and weld spatter, saves up to 85 percent 
of the time needed for cleaning welds. 
Applied by brush, spray or dip, compound also 
serves as a base for paint. 


Processes 


A ONE-STEP TECHNIQUE for brazing non- 
metallics such as ceramics, carbides, sap- 
phires and diamonds to metals. Titanium or 
zirconium hydrides, special copper-silver 
eutectic alloys melting at 1,435 F or even 
pure silver of aluminum can be used to form 


the bond. 


CONTRARY to general belief, pretinning and 
soft soldering of cold-rolled copper sheet do 
not cause softening with a resultant loss of 


a hardness and strength. Tests in- 
ap Tf dicate the highest temperature 
W x generally reached is only 570 F. 


When copper is overheated to 700 

F for a minute, no measurable 
softening occurs; at 750 F a temperature at 
which tinning is not satisfactory, softening of 
the copper sheet is noticeable. 


ZIRCONIUM is yielding some of its secrets 
to hard-working scientists. Arc, high fre- 
quency, and split-tube graphite resistor-type 
furnaces have been used for melting the rare 
metal that fuses at 3,090 F. A three-phase 
model of the resistor furnace has proven most 
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successful; and ingots of the chemically- 
active material have been cast by the bottom- 
plug crucible method in this type furnace. 


ELECTROPLATING of Ni, Cd, Cr, Zn, Ag 
and other metals on magnesium and its alloys 
is a three-step operation — zinc coating by 
immersion, copper striking to a thickness of 
0.0005 to 0.0008 in. and then plating in 
standard baths. Unalloyed or pure magnesium 
calls for dilution of fluorides in the bath 
concentrate. 


Components 


IMPROVED TV TUBES have a bent electron 
gun that incorporates a single ion-trap magnet 
— result, no ion-spot blemishes. Since the 
beam is bent only once, screen spots are un- 
distorted and picture resolution augmented. 


NO ELECTRIC CURRENT is needed for a 
new type fluorescent light — as long as the 

tube is agitated it will continue 
fer to glow. An electrostatic charge 
: Pe set up by the interaction of 
mercury and phosphor causes low- 
pressure argon or neon to glow. 
Different fluorescent powders can be used to 
produce a variety of colors. Tubes can be 
made in any shape. 





SMALL D-C GENERATOR delivers output 
voltage proportional to acceleration rather 
than velocity of rotation. Change in velocity 
of a drag cup non-magnetic rotor turning in a 
fixed d-c field induces a proportional voltage 
in a secondary winding located 90 deg in 
space from exciting field. Applications in- 
clude computors, aircraft controls and servo 
systems where acceleration must be measured 
or limited. 


STREAMLINED HANDLE MECH- 
ISM for circuit breaker and con- 
trol cabinets is slam-proof. Three 
locks are provided — one for the 
‘‘off’’ position, a second for the 
on’’ position and a third for emergency ad- 
justments when the power is on. 





SOFT RUBBER ABUTMENTS in the center 
grooves of large packing rings prevent 
“‘rolling’’ during reciprocation of shafts. This 


Continued on Page 7 
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Electrical connector molded from Hycar rubber by 


It handles “HOT JUICE” for 


OU’'VE often seen air liners 
5p headin under way at anairport. 
A serviceman brings out a portable 
electric generator, plugs it in, gets 
the plane’s huge engines going. 

The plug that connects the elec- 
tricity to the plane has a vital part 
in this job. And the plug pictured 
above more than meets the tough 
service requirements. It’s made of 
Hycar OR-25 EP (easy processing), 
a special oil-resistant American rub- 


ber with outstanding advantages. 





Hycar OR-25 EP resists heat gen- 
erated by current, stays flexible at 
high temperatures. It resists oxida- 
tion, aging, weather and wear. Most 


important—it resists abrasion and 


Hycar 





a US Pet Of 


Amerucan Rypher 


~ 





Mines Equipment Company, St. Louis, Missouri. 


planes—SAFELY 


chipping, and neither oil nor grease 
will harm it. 


Important production econo- 
mies, such as shorter mixing cycles, 
are made possible by the superior 
processing characteristics of Hycar 
OR-25 EP. Find out the many ways 
that versatile Hycar may be used to 
help build your sales and profits. 
For complete information, please 
write Dept. HJ-10, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. 


B. F. Goodrich Chemical Company .. °:’..... 


GEON polyvinyl! materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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Vee-Dam design insures complete sealing of 
each ring and does away with labyrinth flow. 


BALL BEARINGS made of beryllium copper 
are gaining favor in applications where corro- 
sion resistance and non-sparking are major 
considerations. Though these non-magnetic 
bearings are not as hard as the steel counter- 
parts, their load carrying capacity more than 
compensates because of high fatigue, re- 
sistance. 


SOLENOID-ACTUATED PEN avoids _ink- 
throwing while affording speedy recording on 
circular-chart electronic potentiometers. 
Amplifying linkage is designed so that the 
solenoid’s high-velocity movement is almost 
complete before the pen is picked up. 


Products 


ELECTRIC FLAMELESS HEAT GUN that 
projects up to 1,200 F of radiant heat is 
adaptable to most of the usual applications 
for a blow torch. Direct flame 
brazing or soldering is the only 
exception. Absence of an open 
flame permits the use of the 
Thermal Jet for softening or 
welding plastics and other materials that 
will not resist flame temperatures. 





AN AUTOMATIC DEVICE controlled by a 
gyroscope takes the ‘Dutch Roll’’ or tail- 
swaying motion out of jet planes. Gyroscope 
senses impact of wind gusts and actuates a 
motor that moves the rudder. 


TURBINE-TYPE PUMP with a ‘floating’ im- 
peller is not subject to ‘‘freezing’’ during 
temperature changes, bearing rust or improper 
lubrication. Wheel is secured to an enlarged 
shaft by a lock nut and woodruff key, thereby 
reducing metal-to-metal contact. Compensa- 
tion for endplay is made with a_ proloaded 
spring under the outer adjusting nut. 


PERSPECTIVE DRAWING INSTRUMENT 
automatically guides pencil toward establish- 
ed vanishing points from any spot 


P me on the board. A system of three 
K\ PR scale arms controlled by piano 
IN wires strung around pulleys is 

" the of the 


heart Perspect-O- 
Metric. Brake levers lock the arms while 
lines are being drawn. Isometric drawings 
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can also be made. Instrument is attachable to 
parallel-ruling straight edges. 


FLUORESCENT STREET LIGHT is virtually 
glareless. Fixture is a cigar-shaped aluminum 
tube containing two pairs of 8-ft fluorescent 
lamps. Two highly polished reflectors, mount- 
ed back to back, direct the light through clear 
plastic windows onto the pavement. 


Testing 


A DAILY DIARY is written in dust by a 
simple instrument that determines the extent 
of air contamination for a given area. A jet 
tapered to a fine slit samples air continuous- 
ly. Particles in the samples are deposited on 
a revolving glass disk that is calibrated for 
any desired period from a minute to a week. 


QU ALITY CONTROL of metal sheets less 
than 0.005 in. thick can be more accurately 
maintained by subjecting them to ‘‘bulge’’ 
tests rather than to conventional 
tensile tests. Correlation with 
the actual formability of a metal 
is so close with this new method 
that an ASTM committee is con- 
sidering the standardization of such a test for 
all the materials that are classified as foil. 





SENSITIVE TACHOMETER for checking 
vehicle speeds over rough terrain utilizes a 
bicycle wheel that spins a small generator. 
Inaccuracies caused by ground slippage are 
therefore avoided. A voltmeter registers the 
generator’s output in miles per hour. 


SUPER MICROSCOPE that ‘“‘sees’’ has 
mirrors instead of lenses. Instrument will per- 
mit the use of infra-red rays for 
spectral analysis and identifica- 
tion of chemicals. A small spheri- 
cal convex mirror and a large 
aspherical concave mirror do the 
magnifying. Both are made of speculum metal 
coated with a reflecting layer of aluminum. 





A NEW-STYLE GALVANOMETER -— the Con- 
tact Modulated Amplifier — will withstand 
more than the usual amount of shock. Vibra- 
tions of considerable magnitude do not upset 
the instrument’s calibration and electrical im- 
pulses as small as a few hundredths of a 


microvolt can be measured. 











Inside story of the 


A 


TANKS 


paat-(o (MB coy mm atlefercye| 


ALASKAN * 
SERVICE 


They're fabricated from 


REVERE HERCULOY 


The silicon-bronze alloy of great strength and corrosion resistance 


, aoe A is no place for sissies, whether they be men, metals or alloys. 
Rugged service calls for rugged materials. That’s how Revere 
Herculoy came into this picture. The tanks illustrated, which hadtobe & ; : 

made to a combination standard of ASME and Army specifications, are ROLL OUT THE TANKS—Here you see a sheet of Revere 
of 1250 gal. cap. and made for a working pressure of 127% Ibs. Each = fisrenip ee ee eS 
tank receives a 300 Ib. hydrostatic test before shipment. welded onto both ends of these cylindrical shells, 

Herculoy was chosen for this job because of its unusual properties. 
This silicon-bronze alloy has the corrosion resistance of copper with 
the strength of medium carbon steel. It cold-works and hot-works 
readily and is easily welded by any of the commercial methods, its 
thermal conductivity being roughly only 10% of that of copper and 
comparable to that of mild steel, thus high thermal losses of conduction 
are not encountered. In the case of the tanks shown the welding 
method employed was the Heliarc process, using %4” Herculoy oe 
Tanks were welded both inside and outside. 

Herculoy also has superior fatigue resistance, and is used in opera- 
tions requiring resistance to alternating and cyclic stresses. It is but 
one of the many Revere Metals and Alloys and combinations of alloys 
an. used more and more by more and more industries for the really 











> HOT SHOT FOR COLD TANKS—After welding is com- 
“one jobs. For these industries have found there oe ee for pleted a removable beating element made of Revere Copper 
copper and copper alloys of which they had never before dreamed... tube is placed into the tank. These elements range m sizes 


uses that have resulted in substantial savings, longer life, improved — °//rom 3 54. ft. of surface to 750 sq. ft. 
performance. They have also found that because of the many years of 
experience working with copper, Revere Technical Advisory Service 
can be of real help in solving many of their problems. 

So, before placing your next order, why not call the Revere office 


| REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


HEADED FOR THE FROZFN NORTH—These com- 

Mills: Baltimore, Md.; Chicago, U1; Detroit, Mich.; Los Angeles and Sliiall talk aepaieins hapuntat.ave at” = 168" aad es we 
Riverside, Calif.; New Bedford, Mass.; Rome, N. largest of the group of some 300 made of Revere Herculoy 

Sales Offices im Principal Cities, Distributors Everywherr. éy H. AMICK SHE FT METAL WORKS for use in Alaska, 
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“PACKAGED POWER’ 


That's Shockless—Trouble-Free! 


LINK-BELT Electrofluid GEAR DRIVES 


WITH SILVERLINK ROLLER CHAIN 


The Ideal Slow Speed Drive 


The advantages of the Electrofluid Drive are avail- 
able on virtually any power application through 
combination with other Link-Belt enclosed gear 
and chain drives. Above is shown one such com- 
bination which will afford shock-proof, econom- 


ical power transmission at low speed. 


Three principal advantages of this drive are: 

(a) It provides smooth power transmission, assum- 
ing the load gradually and eliminating shocks 
which could damage material in process. 





(b) It prevents damage to costly power-driven 


equipment and eliminates work stoppages. 


(c) It permits the use of a smaller motor than 
ordinarily required to handle starting loads— 


improves power factor and overall efficiency. 


Ask for Book No. 2085-B giving full details and 


application suggestions. 





TYPES OF LINK-BELT P.I.V. Variable 


Drives 
Power Transmission Machinery Fluid Drives 
V-Belt Drives 

Silverlink Roller Worm Gear Drives Ball Bearings 

Chain Herringbone Gear Roller Bearings 
Silverstreak Silent Sitios Babbitted Bearings 

Chain Couplings, 
Steel and Helical Gear Drives Clutches, 


Malleable Chain Gearmotors Collars, etc. 











LINK-BELT COMPANY Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 11,237 


San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8 


Offices, Factory Branch Stores and Distributors in Principal Cities. 





on 
Power Transmission Machinery 
“THE COMPLETE LINE” 








cs we" = 
= Designed to be use 
with the greatest 


of ease! 










EASY TO WIRE EASY TO INSPECT EASY TO CHANGE CONTACTS EASY TO CHANGE INTERLOCKS 

All terminals can be reached from By loosening two captive In sizes 00, 0, and 1, contacts To meet individual control circuit 
the front; large pan-head screws screws to lift off the burn- can be changed from nor- needs, interlocks in all sizes can 
give ample bearing surface for resistant arc hood, you quickly, mally open to normally closed be changed from normally open 
screwdriver. Just strip wires, slide completely expose the con- (or vice-versa) with no extra to normally closed, just like the 
them under terminal clamp which tacts, simplifying inspection parts. Just remove two screws main contacts Extra double- 
rides out with the screw, and and maintenance. All contacts and take out the moving con- circuit interlocks with interchange- 
tighten screw. These new G-E a-c can be removed without dis- tact head. Then depress the able contacts are quickly added 
contactors are available in NEMA turbing connections to ter spring slightly (it's held in to either side of the contactor. 
sizes 00, O, 1, 2, and 3, rated up minals. A screwdriver is all you place permanently), roll out This means four extra interlocks! 
to 50 hp at 440 volts need for inspection. and reverse the contact See Bulletin GEA-5154. 


GENERAL @@ ELECTRIC 
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HIGHLIGHTS 


SENSITIVE RELAYS 
FOR MANY OPERATIONS! 


Need a highly sensitive, extremely 
accurate device to control, protect, 
or regulate an operation? You'll find 
the right one among General Elec 
tric’s standard Type GTR a-c and 
d-c relays. Unlike ordinary relays, 
these devices are made to operate on 
minute frequency, voltage or current 
changes in a circuit, and, where nec 
essary, to initiate corrective action 
Enclosure is dust-tight and moisture 
proof. See Bulletin GEA-2961 





AMPLIDYNE PLUS AMPLIFIER 
EQUALS BETTER CONTROL! 


Note the many ways the General 
Electric electronic amplidyne can 
help in many types of motor con 
trol where you need precise regula 
tion of current, voltage, and speed. 
With this versatile packaged unit, 
you can cover wide speed ranges, 
limit loads, hold tension, speed up 
acceleration, and position accu- 
rately. Providing instant response 
and high amplification, the G-E 
electronic amplidyne can be ap 
plied to the control of motors 
from !, hp to 200 hp. See Bulletin 
GEA-4889. 





STURDY SPACE-SAVER 
—THE SIZE 2 SWITCHETTE! 


Where space is limited, use this com 
pact, sturdy General Electric Size 2 
Switchette to control small-motor 
drives, for limit-switch applications, 
and in various electronic, industrial 
heating, and other control circuits 
Approximately 2 x 1 x 1 inches, it 
weighs only two ounces. Snap action, 
double-break-contact construction 
gives it a current rating up to 25 
amperes at 230 volts a-c or 24 volts 
d-c— makes it withstand severe vibra 
tion. See Bulletin GEC-207. 
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Switch to the Switch 


Yes, more than 10,000 circuit combinations and oper 
ation sequences are possible with this versatile control 
and tranfer switch—the General Electric Type SB-1. 
Because its many standard cams, contacts, fingers 
and other parts are interchangeable, you can use it 
for practically any control job on almost any low 
capacity circuit. Construction features include silver 
to-silver contacts, anti-arcing barriers between ad 
jacent circuits, and sturdy Textolite face plates. 

For extra-heavy duty, the rugged Type SB-9 has 
all these features plus wear-resistant extra strength 
built into every part —contacts, gears, shunt connec 
tions, and even the handles. 

Both the SB-1 and SB-9 mount on panels 1% to 2 
inches thick, are rated up to 20 amperes at 600 volts 
a-c or d-c. And standards are ready on only four weeks’ 
delivery! See Bulletins GEA-4746 (SB-1), and GEA 
4114 (SB-9) 


oe a a a a a a a a a ee ee 





; General Electric Company, Section C668-76 
i Apparatus Department, Schenectady 5, N. Y. 

Please send me the following bulletins: 
| g 
| GEA-2961—Type GTR relays 
| GEA-4114—Type SB-9 switch 

GEA-4746—Type SB-1 switch 

! GEA -4889—Electronic amplidyne 
| GEA-5154—A-c motor contactors 
| GEC-207 —-Size 2 switchette 
| CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
! PRODUCT ENGINEERS! You'll find “everything electric” for 
| machinery manufacturers in the General Electric section 
l Name 
1 

Company 
! 

Street 

City State 








K-1207-16 
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Cone-type check valves illustrated have an operating pressure up to 1500 


PSI with a burst pressure of 3750 PSI 


fluids, gasolines, oils, water, and acids non-corrosive to aluminum. 





Excellent for use with hydraulic 


Metal-to-metal seats are best 
suited for high pressures, extreme 


temperatures, and corrosive fluids. 











KOHLER CHECK VALVES 


for long service life 


The complete line of Kohler Precision 
Parts includes check valves for all air- 
craft, industrial and automotive in- 
stallations. Leading manufacturers 
specify Kohler valves for lines using 
hydraulic fluids, gasolines, lubricating 
oils, aromatic fluids, air, vacuum, 
water, acids, chemicals, etc.—and re- 
quiring a pressure regulating valve, 
pressure relief valve, vacuum breaker, 
restrictor check, check valves with high 
or low opening pressures or check valves 
for special applications. 


service requirements. The superiority 
of Kohler designs and precision man- 
ufacturing processes have been dem- 
onstrated by valves in actual use. 
Kohler valves have quick opening and 
positive closing without poppet chat- 
ter or leakage. When they are open, 
free flow is maintained with minimum 
pressure drop. 

Kohler engineers will gladly cooper 
ate in developing precision parts for 
your special requirements. Write for 
our new catalog, showing the full line 








ee ee NS I a0 All major types, cone, soft of Kohler Precision Parts, with speci- 
SEND FOR THIS CATALOG TODAY seat, and swing checks, have fications, engineering data and useful 
-— — — — — — — — - - --- been developed to meet rigid information. 


KOHLERCO., Dept. 17-J, Kohler, Wisconsin 


Please send your new Catalog to 


om KOHLER or KOHLER 


Company 


PLUMBING FIXTURES + HEATING EQUIPMENT + ELECTRIC PLANTS 





Address 


12 
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WANT MORE INFORMATION 
on any of these fasteners? 


CHECK —and CLIP this strip. 
















LAMSON LOCK NUTS: Econom. 
ical, vibration- proof. Can be 
re-used repeatedly 





“1035” SET SCREWS: Cup point 


type, hardened, heat-treated. 


COTTER PINS: Steel, Brass, Alu- 


minum and Stainless Steel 


SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 


round, etc. 









PHILLIPS AND CLUTCH HEAD: | 
Machine Screws and Tapping 
Screws. 










os NI 
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LAMSON 
"1035" CAP SCREWS 
Toughness... Strength... Precision 


Accurately headed, precision threaded and plenty rugged— 
that, in a nutshell, describes Lamson “1035” Cap Screws. 
Lamson pioneered the “high tensile” Cap Screw after years of research 
and “on the job” testing. 
Today's “1035” product is precision-made on the finest type of bolt-making 
machinery—and heat-treated automatically in furnaces 
where the atmosphere is scientifically controlled. 


















MILLED STUDS: Concentric, 


accurate,ina full range of sizes. 





“BENT” BOLTS: Including U 
Bolts,Eye Bolcs, Hook Bolts, etc. 


WEATHER-TIGHT BOLTS: Elimi- 
nate counter-boring in wood 
assemblies 


As a result, the modern Lamson “1035” Cap Screw is unmatched 
for strength, toughness and all-round quality. 


That's why you'll be way ahead always to say “Lamson” before you say ‘Cap Screws.” 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio @ Birmingham ¢ Chicago 









PIPE PLUGS: Forged Steel, 
heat-treated 


c : 
LIPCIOFL oC CAIDCOFEI : The Lamson & Sessions Company 
2 1971 W. 85th $t., Cleveland 2, Ohio 








SEMS LOCK NWS NUTS STUDS 
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TAPPING SCR ROPE CAPS SET SCREWS PLOW BONS 
7035" CAP SURES = MACHINEBUSS = CARRIAGE RUS COTTER PINS 
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_.NEW TEXROPE AUTOMATIC SHEAVE™ | 


NOW. Get Lowest Cost 























i VAY 

ey; 

TEXROPE V-BELTS . i) 2. he 
oe oe 
r [ 
One Hand TO GO FASTER TO GO SLOWER 
Does it... . \ e we 
WHILE MOTOR — )) } SS oy) 


IS RUNNING 











Move Motor Forward Move Motor Back 
Toward Driven Machine From Driven Machine 




















Originators of the Multiple V Belt Drive for Industry! ALL i ty, 


1+ 





























TEXTILE WOOD PRODUCTS 


AUTOMATIC SHEAVE changes speed of spin- CORING MACHINE uses automatic sheave and 
ning frame in seconds while in motion, Replaces 
more expensive method of changing speed. 
Here, operctor quickly obtains best operating 
speed to suit thread strength and size. Speed 
can also be changed to suit various operators. 


Allis-Chalmers induction motor ord control. In- 
stantly variable speed with 2 to | speed range 
greatly increases output at small original cost. 
Motor operates at 900 rpm with driven shoft 
speed adjustable from 120 to 228 rpm. 


MACHINE TOOLS 


HIGH MACHINE PRODUCTIVITY is number one 
advantage of instantly adjustable Vari-Pitch 
Automatic drives. Constant cutting speed is now 
easily obtained at lowest cost for grinders, 
buffers and polishers . . . plus the inherent 
shock-absorbing advantages of Texrope V-Belts 


Vari-Pitch Automatic Sheaves offer the some 
advantages for punch presses, engine and 
automatic lathes, drill presses and many other 
types of machine tools.Why not investigate the 
possibilities of using this new sheave in your 
2rot2t? You'll find an Allis-Chalmers Texrope 





Close control of periphery speed means higher drive expert at your nearby A-C Sales Office. 
efficiency grinding and polishing, as well as He'll be glad to show you how Vari-Pitch Auto- 


prolonged grinding wheel life. matic Sheaves can be applied to your product. 


N‘ VarRI-PitcH AUTOMATIC SHEAVE covers most speed changing 
needs from 3 to 40 horsepower . . . gives you instant stepless speed 
control for machines at lowest possible cost! It changes pitch diameter 
and holds belts at proper tension automatically! Gives you 100% speed 
increase; 2 to 1 range. 

Machine designers and original equipment manufacturers are already 
using this new sheave to increase machine versatility . . . at costs only 
a fraction more than for other type of speed control. 

Send for details on this great new advancement today. Learn how it 
can be applied to your problems at new lost cost. And for additional 
information on other A-C products for the OEM field — pumps, motors, 
controls, voltage regulators — check your needs in the coupon below. 


Tearope and Vari-Pitch are Allis-Chalmers trademarks. 


CHALMERS 
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PUMPS 


PERFECT SOLUTION to varying head and co- 
pacity of pump at same time maintaining effi- 
ciency. Where pumping requirements vary, pump 
con be instantly adiusted to supply more or less 
liquid os desired. Pump illustrated is solids 
handling pump driven by 10 hp enclosed motor. 


pores secoececcesecescesssog 
' ' 
‘ ' 
s ALLIS-CHALMERS, 1002A SO. 70 ST. * 
t a 
' MILWAUKEE, WIS. ‘ 
' ‘ 
+ ' 
‘ Please send me the literature checked below ’ 
' ' 
t . 
g Automatic Sheaves—Bulletin 208722 Oo ‘ 
4 " 
: ' 
8 Handy Guide for Electric Motors — ’ 
8 Bulletin 5186052 a 
' _ ' 
' ' 
: Rocking Contact Voltoge Regulctors — ~ 
- Bulletin 1386035 = a 
' Bulletin 1486143 Oo ‘ 
' Bulletin 1486137 a 4 
' 
' 
® Vori-Pitch Sheoves—Bulletin 2086082 | ~ 
' 
' ' 
© Speed Chongers—Bulletin 2086013 o - 
. : 
* Switchgeor ond Control Devices — : 
' — 
. Bulletin 2587095 O 
: 
» Pre-Engineered Texrope Drives — ; 
. Bulletin 2086956 oO ' 
. ‘ 
] ' 
® WNome : 
e ' 
. ' 
- Title - 
. ' 
' 
Firm i 
: 
+ ' 
a Address ’ 
® ' 
. ' 
8 City State ' 
iciceidaaieitinamesiuetsiiah iccisenap tial dnb a d 





PROJECT: 
Twelve-pound television 
receiver cabinet in one piece 
CUSTOMER 


Philco Corporation 
Philadelphia, Pa 


MOLDER 
American Insulator Corporation 
MATERIAL 
Durez mottle phenolic plastic 


@ Whenever a salesman in any of the 
thousands of Philco dealers’ showrooms 
starts a sales talk on this new televison 
model, he is demonstrating the result 
of manufacturer-molder cooperation. 
And whatever you make, wherever it 
is used, whoever buys it, there is very 
likely in your product a place to use a 
custom-molder’s know-how as success- 
fully as Philco. Lower material costs, 
economies in finishing, faster produc- 


A new hit with plastics users everywhere 
is the handy" Durez Check-Chart."’ Write 
for yours. Durez Plastics & Chemicals, Inc., 
1510 Walck Rd., N. Tonawanda, N. Y. 





I; pays fo use your 
custom molder’s know-how 


says Philco, meeting low-cost TV demand 


tion, better appearance, or longer prod- 
uct service are among the potential 
benetits. 

Philco is familiar with all these as a 
big user of phenolic plastics tor years. 
Although the cabinet of this receiver 
was to bea complicated one-piece form 
weighing no less than 12 pounds, they 
confidently handed the problem of 
producing it to well-known molders. 
Shaped in American Insulator’s presses, 





VERIFIED ACCURACY. Sample of finished 
molding is turned over to engineers for 
checking all measurements accordirig to 
Philco specifications. Photo shows cabi- 
net as received from press operator. 


SIMPLE PRODUCTION. Cabinet is ejected 
from hydraulic press at custom molder’s 
plant with all holes, lugs and bosses 
molded in. eee » glossy surface is in- 
tegral and 





5 °P 


the housing needs no machining, no 
gluing, almost no finishing ...and be- 
cause it is Durez mottle it has a rich, 
wood-colored finish of permanent nat- 
ural luster. Quality of performance both 
visual and aural is safeguarded by the 
high dielectric strength of the Durez. 
The valuable services of skilled cus- 
tom molders, as well as experienced 
Durez phenolics specialists, are at your 
call for consultation and planning. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 





PHENOLIC PLASTICS THAT FIT THE JOB 
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“he Kuuarling 
SAVES TIME... 


ASSURES A SLIP-PROOF 
GRIP, EVEN WITH OILY, 
GREASY FINGERS 


There is a definite saving of assembly time when you use “UNBRAKO" Socket Head Cap 
Screws. The exclusive knurled heads perform triple duty: (1) the knurling provides a sure, 
slip-proof grip; (2) the knurling speeds assembly, because it enables the “UNBRAKO" to be 
screwed in faster and further with the fingers—handiest of all wrenches—before a “key” 
becomes necessary; (3) the knurling permits positive locking—a feature so often essential 
where there is excessive impact or vibration. 






















As always, the brand name "“UNBRAKO" signifies extra strength and precision manufacture 
| to close tolerances. 





“UNBRAKO" Knurled Socket Head Cap Screws are available in both National Coarse and 
National Fine Thread Series in a full range of standard sizes. Other sizes to special order. 
Our “UNBRAKO" Catalog gives you further details—write for it and for the name of your 
nearest "UNBRAKO” Distributor. 


OTHER POPULAR “UNBRAKO” PRODUCTS 


“UNBRAKO" Knurled Cup Point or Knurled Thread Self-Locking Socket Set Screws; 
“UNBRAKO" precision-ground Dowel Pins . . . of hardened alloy steel; “UNBRAKO" fully- 
formed Pressure Plugs . . . in either regular or "Dryseal” types. 





Knurling of Socket 

Screws originated 

with "Unbrako” 
in 1934. 











SOCKET SET 
SCREW WITH 
| SOCKET HEAD PLAIN CUP 
STRIPPER BOLT POINT FLAT HEAD 
WITH SOCKET 
KNURLED HEAD For use where Self-Locking is not CAP SCREW 









Stripper Bolt or Shoul- 
der Screw—precision 
ground for maximum 
accuracy 
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necessary, the “UNBRAKO” Socket 
Set Screw with plain cup point has 
proved highly satisfactory. Sizes 
available from = 4 to 1%'' diameter, 
in a full range of lengths. 





The “UNBRAKO" Flat Head Socket Cap Screw is 
representative of the popular “UNBRAKO" Internal 
Wrenching feature and of “UNBRAKO”" extra 
strength and precise close tolerances. Available in 
sizes from Y4'' to 3'' diameter, in ao full range 
of lengths. 


STANDARD PRESSED STEEL CO. 


BOX 545 


1949 


JENKINTOWN, 


PENNSYLVANIA 


“Serving Industry continuously since 1903 through Industrial Distributors” 
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10 REDUCE COSTS! 


Completely self-contained, automatic in operation, this 
direct-fired heater provides an entirely new solution to 
the troublesome problem of plant heating. A “single- 
package” heating unit that can be positioned anywhere, 
it supplies heat directly to the area needing it, efficiently 
and economically. 

Incidentally, it also proves that using Stainless Steel 
does not necessarily increase cost, but on the contrary, 
can decrease it. 


HE heart of any heater is the combustion chamber 
In the original Dravo Heater sold by the thousands 
to army camps and plants during the war, this chamber 
was made of corrugated carbon steel lined with refrac- 
tory cement. Nu nerous fins and deflectors were welded 
to its outer surtace 
Po meet the tremendous civilian demand created by 
its highly successful war-time service, Dravo engineers 
recently redesigned the heater to increase its efhciency, 
to reduce its size and weight, to increase its life span, to 
make its operation safer. And in order to maintain prices 
in the face of rising labor and material costs, they took 
steps to speed up its production and to reduce manufac- 
turing costs. They accomplished these things mainly 
by building the combustion chamber of Stainless Steel. 
By specifying Stainless Steel that withstands tem- 
peratures up to 1600 F. they got md of the troublesome 
and maintenance-demanding refractory lining. The un- 
lined chamber, with its entire surface now exposed to 
the flame and gases, greatly increased heat transfer 
This made it possible to eliminate fins and de flectors, 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 


CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

















U°S°S STAINLESS STEEL 
SHEETS STRIP PLATES BARS BILLETS 
PIPE - TUBES WIRE - SPECIAL SECTIONS 














allowe d them to build the chamber smaller (to re duce 
its heating surface 53°; without reducing operational 
performance ) and to reduce its weight 1500 pounds 
In addition, the simplitied chamber design obtained 
by the use of Stainless Steel reduced the number of 
fabricating operations from 95 to 67. And, even though 
welding with Stainless requires more care, welding costs 
too were reduced because only 186 lineal feet of welding 
were required instead of 400 feet 
@ To indicate how U-S-<S Stainless Steel might benefit 
(in similar constructions, we recapitulate the bene- 
hts Dravo has obtained by using Stainless It has 
enabled them to employ less expensive manufacturing 
procedures than those used previously. It has insured 
greater portability for their equipment. It has improved 
heat transfer and eliminated expensive refractory main- 
tenance. Dravo ts now sold on the use of Stainless Steel 
because, as their engineers report, it has given them a 
tremendous advantage over competition 


n many re 
spects, one of the most important being er t of 


United States Steel Corporation Subsidiaries 
Room 2069 Carnegie Building, Pittsburgh 30, Pa 


U-S-S Stainless Steel 
Name 
Position 
Company 
Address 


City Zone State 


Please send me the new book, “‘An Introduction to 


Please have a Stainless representative call on me 


is In Unit Heaters 


me or Fan 


Greve) (= 45 








RLIXON PROTECTORS 


KEEP THE HEAT OR COLD ON 


HERE'S HOW 


BY ELIMINATING MOTOR BURNOUTS KLIXON PROTECTORS WORK 








leq. « Sty. «t 
Klixon Protectors built into the motors used in forced air unit heaters {tie : 
{ Fy ; : 

; ; : Pe SS fh rej F4, 

and cooling fans help keep the equipment operating dependably by pre- f fh ett ae 
. z oe ee —_———+ oi 
venting motors from burning out. HS sty } 
: y) 
These simple foolproof protectors, built in by the motor manufacturer, CLICK . . . IT'S OFF! 

take into account all the motor destroving factors that Cause motors to MV Beninemperastite "Witninis oe Sane 


ent reaches danger 
KLIXNON Protector st 
Ot ever 


pres zt 





overheat and burn out, and cat the power “off” should the motor become 

dangerously overheated. Then when the motor cools they snap the power 

“on” again. Temporary overloads do not cause nuisance tripouts. 
Regardless of the type of motor driven equipment you use or manufacture, 


always specify Klixon Motor Protectors. Also remember to specify Klixon 





Protectors in such equipment as transformers, solenoids, adjustable trans- 


formers and other electrical equipment. CLICK .. . IT'S ON! 
Ax, soon as equipment cools to safe 
SPENCER THERMOSTAT, Division of Metals & Controls Corp. SS ee ae 
910 FOREST STREET, ATTLEBORO, MASS. igain matically or by pushing the 


- manual reset button 


LIxON 
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Brother Peddlers!... 


Meet our New Star Salesman 








... this built-in VEEDER-ROOT COUNTER* 


LISTEN TO THIS SALES MANAGER 
“First of the month, this counter goes 
into all our machines as standard, origi- 
nal equipment. This means our custom- 
ers get a new service from our product— 
a means of getting accurate produc- 
tion records and cutting out waste 
and mistakes. And as for us, we 
get an iron-clad means of prov- 
ing our service guarantee. 
Now, my friends, you've 
really got a new high- 
voltage line to your sales 
story — and no one else 
in the business has it, yet. 
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Let's get going!” 

That's an exampke of how “countless” 
products began to click faster in sales 
... when they began to count. For built-in 
Veeder-Root Countrol is a valuable 
extra service, a distinctive feature that 
talks business in the language of the 
toughest customer ... in plain, black- 
and-white figures. 

And these figures can be put to work 
in endless ways, for a poultry-physician 
or a map-maker, as the case may be. So 
why not for you? Don’t say: “But my 
product can’t count.” Give it a chance to 
speak for itself...directly to us. Write. 





is 


COUNTING DEVICES 


*The Counter shown 
is a V-R Medium-Size 


Counter about 44" 
long, built into a long 
ist ol products to count 
trokes, turns, pieces, 
or what have you. It's 
one of scores of V-R 
counters shown 1n the 
8-page condensed cata 
log. Write for your copy 





Veeder-Root |Mclojviniriciris 





VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 
In Canada: Veeder -Root of Canada, Ltd, 955 St 
James Street, Montreal 3. In Great Britain: Veeder 
Root Ltd., Kilspindie Road, Dundee, Scotland 
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DIE CAST AUTO DOOR.. 
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-ANOTHER ACHIEVEMENT 
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Electrical Engineer. machine tool company. says: 
“| think designers will save time in the long run if 
they decide, at the start of a job, to use standard mo- 
tors. We'll eliminate exhaustive engineering tests we 
used to make on fractionals. With horsepower, serv- 
ice factor. breakdown torque. and starting current all 
rated on a clear-cut. uniform basis we'll know in ad- 


vance that the motor will do the job.” 


standardization 





Chief engineer, portable tool plant, says: “I sim- 
plify design when I specify series-motor parts with 
NEMA standard dimensions for our portable tools. 
By designing tool housings to take parts conform- 
ing to these standards, I simplify case construction. 
obtain interchangeable motor design, and lower 


overall costs.” 


20 





Vice-President, washing machine company. says: 
~The use of standard washing machine motors helps 
our dealers to give dependable service. With stand- 
ard motors, the service man can take full advantage 
of the motor manufacturer's motor-exchange and re- 
pair-service plans—take the headaches. and delays. 
out of motor repairs or replacement. He can be sure 
that the motor he puts back on the job will perform 


as it should.” 
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President. electric blower corporation, says: “The 
big thing about the new fractional-hp motor stand- 
ardization plan. to me is that we stand a better chance 
of getting ‘off-the-shelf delivery of motors when they 


are a big-production item. instead of a special. Also. we 


eliminate special jigs and fixtures. and the need for 
making universal mounting bases and adapter plates.” 





Head of oil burner firm says: “Standardization of 
motors and parts is most important to our company. 
Our burners can be made in several sizes and types 
without changing the motor size or application. even 
when making improvements and new models. Stand- 
ardization means lower production and inventory costs 


for oil burner manufacturer and distributor or dealer.” 
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-GRAPHITAR 
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The many unique characteristics of Graphitar make it an invaluable 
material in many industries. Graphitar is extremely light, mechanically 
strong, and inexpensive. It finishes to tolerances as close as .0005” and laps 


perfectly as a bearing, bushing and seal. Graphitar is unaffected by temper- 





ature extremes, and is impervious to strong acids and chemicals. It won't expand, 
contract, corrode or scale. It needs no lubrication because it is in itself a lubricant. 
You are invited to send your sketches for study by our engineers. They may be 
able to suggest Graphitar parts that will solve a mechanical problem for you. 


Write for our new 64-page Catalog now ready for mailing. 


THE UNITED STATES GRAPHITE COMPANY 
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GIVES PARKER SELECTOR VALVES 
RANGE UNDER EXTREME CONDITIONS 








7 rz 

Graphitar sealing discs and bearings play important 
& j V ii 
ea roles in the Parker Aircraft Fuel Selector Valves 


that insure positive, split-second changes of fuel 





supply under the most extreme operating condi- 
tions. The Graphitar sealing discs constitute 


ideal lapped port seals for life of the valve. 


They permit the valve to operate from a range 
of 0 to 50 psi with low and uniform turning 


torque, consistent under extreme conditions: wet 





or dry, new or old, from —65° to 160°F. 4 ¢ # 





Two Graphitar bearings permit the valve rotor 





to be turned smoothly without lubrication. ¢ 9 # 

Parker valves control the flow of hydraulic oil, engine 

oil, water injection systems, large air and vacuum lines 

as well as aviation gasoline and kerosene. They are applic- 

able as shut-off valves for jet engines in high temperature air lines 


(up to 450°F.) or as high pressure (500 psi) shut-off valves. _ 


2S 
GRAPHITAR 


(CARBON-GRAPHITE) 








DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 
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NEW PROCTOR STEAM IRON 


(5 Cops in plastic 


Below are pictured the two halves of the water 
reservoir for the New Proctor Steam Iron show- 
ing the details of its outstanding plastic engineer- 
ing design 

Product designed by Proctor Electric Company's 
Engineering Staff, Philadelphia, Pa. in conjunc. 
tion with Donald E. Dailey, Industrial Designer. 
Mold designed by Proctor Electric Company's 
Engineering Staff in conjunction with Shaw In- 
sulator Co., Irvington, N. J., molders of the 
parts. 


Important Points Requiring Precision Molding: 

% DOWEL-PIN JOINTS 
% POINTS OF ASSEMBLY 
WITH OTHER UNITS 


* LAP JOINTS 


ife), fei ty 3 
= AND GROOVE 


~ 
JOINTS 
Ft - 
THIN AND HEAVY on 
SECTIONS (.125°—.475") 


*% DOWEL-PIN HOLES 
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* POLYSTYRENE 


Propuc! 


Intricate design perfectly molded 


using Koppers Polystyrene 8 


PN ue water reservoir for the new Proctor 
I Steam Iron is an unusually skillful ac- 
complishment in plastic engineering. It shows 
the ingenuity of the designer, the skill of the 
mold maker and the application of a superior 
polystyrene. 

This appheation required not one or two, 
but eight special properties — 

1. Excellent moldability 

2. Kase of flow 

3. Low shrinkage 

4. Dimensional stability 

5. Resistance to heat distortion 

6. Light weight 

7. Low water absorption 

8. Transluscence combined with color 

Koppers Polystyrene 8 meets all the re- 
quirements with the added advantage of low 
cost. 


The water reservoir is made in three parts 


KOPPERS COMPANY, INC. 


Pittsburgh 19, Pa. 
Regional Offices: New York, Boston, Chicago and 
San Francisco 


Chemical Division 
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* CELLULOSE ACETATE 


—the two shown on the left plus a molded 
cover. Sections vary in thickness from 0.125” 
to 0.475”. Precision molding makes possible 
the assembly of close fitting valve parts. 
Mold design, molding technique and the 
superior properties of Polystyrene 8 combine 
to assure accurate fit of tongue and groove 
joints, lap joints and dowel pin joints. (See 
illustration.) Parts can be quickly assembled 
and are cemented together with a specially- 
developed Polystyrene adhesive. 


What is your problem in plastics? 


The above example shows how one of the 
Koppers Plastics filled the exacting require- 
ments of one manufacturer. Our technical 
service representatives have worked on many 


such problems and their experience is at your 
call. 


Koppers Company, Inc. 
Chemical Division, Dept. PE-16 
Pittsburgh 19. Pa 


Plastics 
Namie 
Position 
Company 


Address 





Please send me data on Koppers Perfected 


* ETHYL CELLULOSE 
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ONLY HELIOS* DRY DEVELOPING MATERIALS GIVE YOU: 


K&E QUALITY. Trusted by draftsmen and engi- 
neers for 82 years. 


K&E DEPENDABILITY. Your best assurance of 
consistent results in making positive line prints. 


Only when you use dependable materials can you get 
consistent results in making positive line prints. 


To be sure of absolute K&E standards in the color- 
forming components required for these dry diazo 
products, we established a new plant where we man- 
ufacture HELIOS materials exclusively. We not only 


26 


control and make the finished materials, but actually 
manufacture, from the raw materials, the image- 
forming chemical components as well. Thus HELIOS 
papers, cloths and films are the product of 82 years of 
K&E experience and K &E insistence on quality first. 


HELIOS dry developed materials cover a wide field 
of reproduction needs. They consist of opaque papers 
(black, blue and maroon line) and opaque cloth for 
working prints, besides transparent papers and cloth 
and clear and matte films, for intermediate originals 
(to use instead of originals). 
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For samples and full information about the HELIOS 
line and what it can do for you, ask any K &E Dealer 
or Branch or write us here in Hoboken, N. J. 


PARAGON* DRAFTING MACHINES TAKE 
WASTE MOTION OUT OF DRAWING 


The PARAGON Drafting Machine combines 
T-Square, triangles, protractor and scales, all in one 
single unit, controlled entirely by one hand. The 
scales glide into any position on the board. The 
lightest touch rotates them to the angle desired. 
You can draw all lines to exact length. 


The design of the PARAGON Drafting Machine 
assures permanent accuracy. The open center arm 
construction makes it practically impossible to dis- 
turb the band tension, which is properly set at the 
factory and needs no further adjustment. 


Let your K&E Dealer or Branch demonstrate this 
machine or write for full description to Keuffel & 
Esser Co., Hoboken, N. J. 
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LEROY* LETTERING AND SYMBOL 


DRAWING IS UNIFORM AND QUICK 


LEROY lettering and symbol drawing need no special 
skill or training. LEROY equipment offers a wide 
variety of alphabets and sizes, including Regular 
Gothic, Reversed, Condensed, Extended and Outline 
Gothic, Cheltenham, Greek, Isometric alphabets and 
ellipses, Electrical, Map and Welding symbols. 
K&E can make special LEROY templates with your 
own words, phrases, designs, 

symbols or trade marks. 


Ask your K&E Dealer or f y) 
any K&E Branch for af 
: + (Ss 
a demonstration or Pp eS \= 
write to K&E, Ho- “Matin < “ty 
, f.. ef, 
boken, N. J. for the very 


LEROY Booklet. "d Ay 


4, Rep 
*Trade Mark® “Catan, “le, 
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for your heating jobs 


HEATING LIQUIDS 
better product because it puts the heat right where if is wanted! 
“Immersion heating” with G-E Calrod* heaters places heat source 
into the material to be heated . . 


“Built-in” electric heat makes your product a 


. for maximum heat transfer with 
minimum heat losses. 


HEATING PIPELINES  (G-E heating cable and Calrod tubular 
heaters keep viscous liquids free-flowing and protect pipelines and 
valves in cold weather ... a wealth of “how to” information on 


installation, application and power requirement calculation. 


HEATING PROCESS AIR How and where to apply G-E strip, 
Colrod tubulcr and fin Calrod heaters for drying, baking, warming, 
curing and a wide range of industrial processes and equipments. 
HEATING SURFACES Whether it's an eighth-inch soldering iron 
tip or 100 square-feet of platen surface, this bulletin tells you how to 
calculate your heating requirements . . . which G-E Calrod heater to 
use and where and how to install it. 
MELTING SOFT METALS Here's how you can achieve fast melt- 
ing and fully automatic temperature control of babbitt, solder, lead, 
tin, and type metals—with reduced operation costs, less maintenance, 
and cooler working conditions. 

os “EATERS AND HEATING Devices New revised cat- 
ane lists a port variety of heaters and devices to meet almost any 
conceivable heating requirement. 


DON’T MISS ‘“HEAT—-WHERE YOU 
WANT IT!” Latest sound slide-film in the 
MORE POWER TO AMERICA series de- 
picts case histories of the “Love five 


basic applications of electric heat. Ask 


WHERE YOU WANT IT 


your local power company representa- 
tive or contact the nearest G-E Sales 
Office. 


BEFORE you design your electrically heated machinery or equip- 
ment... 


BEFORE you convert existing installations . . . consult the G-E appa- 
ratus salesman who regularly calls on you or a G-E Industrial Heating 
Specialist . . . his recommendations will pay you real dividends in 


terms of more efficient heating and better designs. *Reg U.S. Pat. Of 


GENERAL @@ ELECTRIC 
































For the information of those who use 


SEAMLESS STEEL MECHANICAL TUBING 





























@ From these “Gilt-Edge” distributors located throughout America, 
SHELBY SEAMLESS STEEL TuBING is available. From the one most con- 
venient to you, you will be able to get not only what you need from his 
complete stock, but you will also find that he knows mechanical tubing 
from every angle and is keenly interested in helping you solve your 
tubing problems. You can rely on him in all matters concerning me- 
chanical tubing and its applications, for in reputation, experience, and 
warehousing facilities, Shelby distributors are “tops” in the industry. 

No order is too small to get his prompt and courteous attention. 


You will like to do business with him. 






























MADE BY THE WORLD’S LARGEST MANUFACTURER of steel tubular prod- 
ucts, SHELBY SEAMLESS STEEL TUBING 1s available in round, square, rectan- 
gular, and other special shapes, in any commercial size—from % to 10" 
inches OD, and in wall thicknesses from .035 inch cold drawn and ina 


wide range of steel grades and anneals 


NATIONAL TUBE COMPANY, PITTSBURGH, PA, 
TUBING SPECIALTIES DIVISION 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Take time to look... 

















Controlled end play— 
Takes shock and noise 
out of end play jolts; 
allows precision assem- 
bly into your unit. Rotor 
remains at absolute 
magnetic center. 


H.P. rated at full load— 
Motors individually 
tested to assure speci- 
fied h.p. rating. 


Flush surface rotors — 


For quiet, smooth, bal- _ 


anced operation. 


Accurate alignment— 
Concentric air gap is 
assured by machined 
frame and _ self-align- 
ing bearings. 


150 standard models, 
25 types, up to 1/10th 
h.p. A.C. and D.C, 
Ulustrated is the type 
"“Y" A.C. Micromotor. 















Rugged housings — As- 
sure accurate align- 
ment of moving parts, 










Super-safe lubrication— 
Extra large reservoirs 
with recirculation of 
lubricant. 


Individually fitted bear- 
ings—Fitted to the shaft 
at .0001” tolerance, at 
clearance of .0005”. 


Precision field construc- 
tion— Machine wound, 
varnish baked coils are 
highly resistant to oil 
and humidity. 





MicroMoTors 


There's a lot of difference in today’s electric motors. 


Outwardly, they all conform pretty much to a general pattern 
for each particular type, size and purpose. 
But the experienced buyer of motors knows that the real 
character—the genuine worth—of a motor lies beneath the 
outer shell. 
That’s why Redmond advises, ‘‘Take Time to Look Inside.”’ 
For Redmond Micromotors look better, the more they are 
examined, the more they are compared. Look inside a Redmond 
Micromotor and you will find a list of features unmatched by 
any other make. 
Look inside and you will learn why Redmond Micromotors 
give you the smoothest, quietest, longest-lasting service you've 
oe ever known in an electric motor. 
Yes, take time to Look Inside. You'll see the difference! 


Kedmond COMPANY, INC., OWOSSO, MICHIGAN 
Offices in: New York, Chicago, Los Angeles, Dallas 
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~~ one-punch 


production? 





Alcoa’s Impact Extrusion process formed weight, strength, corrosion resistance, 

this blowtorch housing— charging well. handsome appearance. 

torch tube housing. handle and valve Get the whole story about how this 

mounting- with just one punch! versatile process can give your product 
Impact extrusions can often give you more sales appeal at lower cost! Call 

any symmetrical shape at substantially your nearby Alcoa sales office. 

lower cost than spinning, stamping. Or write for your free copy of 

drawing or machining; widest choice of *Aleoa Aluminum Impact 

finishes, too— from as-delivered to pat- Extrusions” to ALUMINUM 

ented Alumilite. You get all these in Company OF AMERICA, 692K 

addition to Aleoa Aluminum’s light Gulf Bldg., Pittsburgh 19, Pa. 





ys Moxey IMPACT iereinsii ~ 


INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROB - BAR - TUBING ~ PIPE - SAND, DIE & PERMANENT MOLD CASTINGS . FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS - FOIL + ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 
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Youll hear this said often about Dow 
| AAn 
| RS He 


the world’s lightest structural metal! 


















































With the value of lightness emphasized by 
constantly rising costs, operators in the motor 
transport field want more than just light- 
weight equipment— they want equipment 
that is magnesium-light. These men who use 
everything from small panel trucks to huge 
trailers know that only with magnesium can 
maximum lightness be achieved. 


Magnesium is strong and durable and yet is 
a full one-third lighter than any other struc- 
tural metal. This bonus—this premium of one- 
third greater lightness—makes possible signifi- 
cant weight savings which are immediately 
reflected in increased payload and decreased 
operating and maintenance costs. A properly 
designed magnesium body is frequently 20- 
25°¢ lighter than the same size body built 
with other light metals. 





This is just one of the fields where magnesium 
increases efficiency by cutting dead weight to 
a minimum. It will pay you to investigate 
magnesium lightness when designing your 


Get maximum weight reduction— Product. For case studies on successful uses of 
~ magnesium, send for “How Magnesium Pays.’ 






Use Magnesium Extrusions 


Magnesium extrusions can give you significant wei ight 
reductions without the loss of needed strength and rigidity 
Often, the use of magnesium extrusions tailored to your 
p articular needs will cut manufacturing costs by elimi 
nating the necessity of forming or fabricating from standard 
shapes. They are competitively priced and available in 
rods, bars, and tubes as well as structural shapes con 
forming closely to American Standard Sections 


Lighter Products Sell— make your product Magnesium Light! 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 


New York © Boston * Philadelphice © Washi * Cleveland * Detroit © Chicago © St. Lovis © _——- 
San Francisco * Les Angeles * Seattle *© Dow Chemical of Canada, Limited, Toronto, Canad: 
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See Eee ~ 








“Only Magnesium-Light is light enough” 








Paes 
































TAKES PAINT EASILY— 
HOLDS IT FAST 






inks—on products made of durable Weirzin as supplied direct from Weirton 
in coils or cut lengths. Paint and other finishes, once applied, are there to 
| stay—safe from the marring effects of underfilm corrosion, which just can- 


| Paint stays put—and so do enamels, lacquers, varnishes and lithographic 


not occur in Weirzin. Its tight malleable zinc coating, electrolytically 
applied, is integrally bonded to the steel—to remain intact through manv- 
facturing operations, and under all conditions of temperature and humidity 





— 
ws) WEIRTON STEEL CO. 


WEIRTON, w. VA., Sales Offices in Principal Cities 
, Division of NATIONAL STEEL CORPORATION, Executive Offices, Putshurgh, Pu 




















“Commercial” Ball Bearing Data...7#4 of a a, 





TYPE ““A’’ UNGROUND FLANGED 
BALL BEARINGS WITH HEX BORES 





APPLICATIONS: Replaces costly precision bearings 


whenever loads and speeds permit, eliminates expen- 





” , i , . dd fi 
sive machining and assembly ume now required for bE - , 
bushings and plain sleeve bearings D 
- : Oe m2) 
In almost every type of conveyor calling for an easily rr 


mounted bearing with positive shaft connection 


FEATURES: HEX BORE provides sure shaft mounting 


with wo slippage fe ! io ¥. \\ 
| 
| 
| 








LA 
FLANGED OUTER RING eliminates counterboring when at 
€ “sy ~~ X 
y WN 
locating bearing. Especially easy to mount in tubing LEKkK LL i 
1 al | 
CARBURIZED RACE RINGS—hardened and tempered. 1 ory 
if AS 
with smoothly finished ball tracks 
: , bh C -D~ 
* DIMENSIONS IN INCHES—RATINGS IN POUNDS 
| A B c D E F 
| Outside | Balls load 
Bearing No. | Diameter Flange | : Rating at 
Hex Bore + .002° Width Extension Width Diameter 609 RPM 
002" | No Size 
cs 3109 1% My A hn 
cS 3110 he 1.146 f ’ 
cs 3111 % 1% "i ‘ a 7y 4 
CS 3152 A % 
CS 3100 ‘ 2 ‘ ‘ 
cs 3101 ‘ 1” An , 1%, 4 2 
cS 3131 ‘ A 4 } %e 4 1 4 25 
cs 3119 2 a ar | A ' 4 12 
cS 3120 % 1% ig a) ' 129 ‘ 13 
cs 3121 ve } % Me a 2 4 ‘ 4 
cs 3122 ‘ A P 4 A 55 
CS 3123 4 ‘ , ‘ 7 
Cs 3108 ’ Ke % ‘ 4 , a 3 
CS 3143 Ms 2 ‘ a . vs 











OUR NEW _ This 10-page book contains load The Schatz Manufacturing Company 
| | 6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N. Y 


tables and dimension data on all 


CATALOG Schatz “Cor rcial” Ball Bear Detroit 26, M " sei Chicago 3, | 


2640 Book Towe h. « 8So.M we 
No. 11 ; 
O tion on the Schatz Special Bear 
ing Engineering Service, which 
Schatz has helped many manufacturers 
BALL BEARINGS 
‘ 


solv their bearing probl by 
Ol their bear £ probdiems Dy 


emer § Commercial 


low-cost ball bearing to meet in 


\ ; ‘ 
lividual requirements. Write oo ALL BEARIN | 


i tor your copy today 





Chester-Tweifth Building, Cleveland 14, Ohio 


ings. You ll also find informa 








J 
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CONTROL OF 
‘BARNEY’ ON 
CAR DUMPER 


LAKEFRONT DOCK AND R.R. TERMINAL CO., TOLEDO, OHIO 











Two General Electric SB-1 switches accurately 
control the positioning of 70-ton coal cars on a 
dumper of The Lakefront Dock and R.R. Terminal 
Co., Toledo, Ohio. After the cars are pushed up the 
incline by the “Barney,” the operator spots them 
on the dumping cradle by the SB-Is (on arm of 
swivel chair), as each lake freighter presents its 
own loading problem. Capacity of the dumper is 
one car a minute, 24 hours a day. 













vee easily done 


with the SBL 


Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a stand- 
ard SB-1 for most jobs, and they’re ready on four weeks’ 


delivery. Easy to order, too. A variety of attractive switch 


CONTROL AND TRANSFER SWITCH 


handles, and watertight, dust-tight, oil-immersed, fabricated Rating up te 20 emp of 600 volts o-c or d-c 


metal, or explosion-proof housings are available to fit your 
particular installation problems. Mount on panels |x to 2 
inches thick. Switch shown at right is 8!4 inches over-all, 
234 inches wide, 4!{ inches high. Why not try an SB-1 on 
your particular control problem? For further details see 
your G-E sales representative and write for Bulletin GEA- 
4746. Apparatus Department, Section 856-70, General 
Electric Company, Schenectady 5, New York. 


GENERAL (6) ELECTRIC 
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\\ 
The Spotlight’s On < 


PR. MALLORY &CO Inc 
* SSE ROS 
Mi getro The little BIG addition to the j 











Mallory Line of Television Controls. 


Mallory has done it again. Here is an all-new, revolutionary control that is 

perfect for television application. Only 15” in diameter, it is Mallory’s 
ae : MALLORY CONTROLS 

answer to the designer’s cry for smaller and smaller controls. FOR 


. ; ; TELEVISION APPLICATION 
Don’t be deceived by its compact size. It’s all Mallory through and through. 


1. For volume 





For instance: Shaft is completely insulated from chassis. Good for higher 2. For focusing 

. ° ’ ; : ° 3. For height of picture 
voltage applications—can’t get a shock. The insulated shaft is knurled 4. For linearity 

> . ‘ ‘ >. For centering picture on tube | 
for easy adjustment—has screw-driver slot for back panel applications. horizontal or vertical 
_ ° ° . . For contrast or brightness 
rhoroughly tested, the Mallory Midgetrol has come through with flying 7. Ber heacieental and vention! 

; iat ape “hold” control 

colors for television applications. ° peng 


. For audio tone control 





The Mallory Midgetrol is typical of Mallory superiority in controls. Today, 
Mallory has a control, carbon or wire-wound, required for any specific 
usage, for every television application. 


The dependability of today’s television receivers which is responsible for You Expect More 
the great public demand has as one of its bases the precision performance And Get More 


built into Mallory controls by special skills, long experience and devotion 


From Mallory 
to quality ideals. 


And with all this superiority, Mallory offers service—quick delivery for both 


standard and special applications—and low price. 


Precision Electronic Parts—Switches, Controls, Resistors 











ms ay 


SERVING INDUSTRY WITH 


P.R. MALLORY & CO. Inc. Capacitors Rectifiers 
; ; Contacts Switches 
é . ; : Controls Vibrators 





Power Supplies 








Resistance Welding Materials 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Simplified gaskets 
cut sealing costs 








Gaskets with projections around bolt 
holes often can be redesigned to elim- 
inate such ears and still provide a tight 
seal. Gasket costs ordinarily can be cut 
in this way wherever it is not necessary 
to seal around bolts or prevent moisture 
accumulation between flanges. 

Ears can be removed in almost every 
case where they are used simply to hold 
a gasket in position. The resulting un- 
restrained gasket will remain firmly 
seated if it is made from a material that 
will deform in the direction of the load 
without appreciable — sideflow. Arm- 
strongs Cork-and-Rubber Compositions 
meet this requirement. Because these 
compositions are truly compressible, they 
have no tendency to creep. In addition, 
their exposed cork particles provide sur- 
face friction that further inhibits lateral 
movement. 

Compressible gaskets stripped of ears 
or other dispensable projections obvi- 
ously are less expensive to manufacture. 
Even greater savings often are possible 
if the resulting shape is circular. Then 


Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, “‘Arm- 
strong’s Gasket and Sealing Mo- 
terials."’ It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


AW iD 


Cork Compositions e Cork-and-Synthetic-Rubber Compositions 


STRONG'S 
GASKETS - SEALS - PACKINGS 


modern gasket and joint design. It e 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 








gaskets can be lathe-cut automatically 
from tubes—with almost no waste. 

The hand hole cover gasket in figure I 
illustrates a typical application where 
Armstrong's Cork-and-Rubber Gaskets 
reduce sealing costs by eliminating the 
need for ears. Accurate positioning is in- 
sured by making the O.D. of the gasket 
tangent to the edge of the bolt holes. 

Another application is the transfer 
case flange shown in figure 2. Here the 
cork-and-rubber gasket provides an ef- 
fective low-cost seal. Its true compressi- 
bility prevents creep and its solvent re- 
sistance is comparable to the straight 
synthetic it replaced. 

In figure 3, cost-saving rings are used 
in conjunction with a metal shim to in- 
sure positive gasket alignment and pre- 
vent excessive gasket compression. 

Removing ears is only one of the ways 
that you can reduce sealing costs with 
Armstrong's Cork-and-Rubber. We sug- 
gest that you ask your Arm- /@& 
strong representative how these 
versatile materials can help you. 





MATERIAL 


GAs 
LING 


ARMSTRONG CORK CO. 
Gaskets and Pockings Dept 
7110 Arch Street, Lancaster, Pa. 


Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 








Synthetic Rubber Compounds ® Cork-and-Rubber Compositions DOPNPAT. .....000s02»<s0ssssecesrsrensnnssnssonacsosonsseteneessesssesosanennes 

Fiber Sheet Packings e Rag Felt Papers e Natural Cork SI 5 ccxrntanniessisnn>sunnsessencssdanesicgntvasesssscesssentaseustets | 
ADDRESS.. 
CITY... 
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For Protection of paper products, | 


| both have Stainless-Clad Steel tubs 














Laboratory Hydrapulper by Shartle Bros.; 


s 3-foot tub is Stainless-Clad Steel. 





! 
18-foot tub made of Type 304 Stainless- 
Clad Steel. Ereeted at the Shartle Plant 
for cheeking and match-marking of parts 


tis Shartle Bros. Hydrapulper has an 


prior to shipment to the mill, this Hydra. 
pulper was shipped knocked-down, and 
assembled in the paper mill by welding 





A 


No metallic contamination of materials processed resistant metals at the lower cost of clad steels. 
in these Hydrapulpers! Only stainless steel—highly Claddings are usually LOO, or 20°) of total 
resistant to corrosive attack and abrasion—comes plate thickness, depending upon the — service 
in contact with them. ‘That stainless steel is on which they are to be used. All Lukens 
permanently bonded to steel backing plate, giving Clad Steels are available in’ the extra-smooth 


the necessary structural stiffmess and strength. sodium hydride finish, making them extra easy 
Lukens furnishes Nickel-Clad, Stainless- to keep clean. 
Clad, Inconel-Clad and Monel-Clad Steels se Ask vour supplier to quote on equipment 


to builders of equipment supplying your <P made of Lukens Clad Steels. And for more 

industry. ‘Thus, those manufacturers are we information on these materials, write for 
able to give you products offering all Bulletin 470. Lukens Steel Company, 405 
the advantages of these solid corrosion- Lukens Blde.. Coatesville. PennsyIwania. 
LUKENS Come see us at the Metal Show in Cleveland, October 17-21, Booth 503, and 
the Chemical Show in New York, November 28-December 3, Booths 558-563 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY —— 


* 
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THE LARGEST FAMILY OF PLASTICS IN THE WORLD 
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why not use 
TEN approaches 
to ONE problem? 


The other day, one of our friends tossed us a prob- 
lem he had in materials. 


“Can you suggest,’ he asked, ‘“‘a plastic for a 
graduated scale on an instrument used in biological 
laboratories? It must have exceptional dimensional 
stability. .. good transparency . . . withstand oc- 
casional water temperatures up to 190° F...and 
be resistant to phosphoric acid, glycerine, and 
weak alcohol.” 


We passed his question on to Monsanto's unique board 
of ten plastics experts ... The Monsanto Plastics Tech- 
nical Council . ..a group of engineers with years of 
individual experience and specialized knowledge cover- 
ing the many phases of the complex plastics industry 
(and several dozen other industries, too). 


They came right up with the answer. “Yes, Mon- 
santo produces a plastic that will fit your require- 
ments. It’s Lustrex . . . Monsanto’s polystyrene... 
which has the following properties of interest to 
you ...”’ And so on. 


Then there was a letter from a v. p., wanting to 
substitute a laminated plastic beam for the wooden 
timber now used to carry the pick-up shoe on sub- 


e cm J . e ee > + 
Monsanto Invites You to send in 
your questions ... problems in 
materials, methods, tech 
niques, costs, or styling. We'll 


SERVING INDUSTRY... 
WHICH SERVES MANKIND 








be glad to help you solve them! 
You may also want our free 
booklet, ‘‘‘l'en Heads Are Bet 
ter Than One,” describing the 





MONSANTO 





Technical Council and how it 
operates. The coupon is for 
your convenience. 
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CHEMICALS ~ PLASTICS 


The Monsanto Plastics Technical Council— 
ten men, each a plastics specialist in his 
own field. Their combined knowledge and ex- 
perience blanket plastics and dozens of other 
industries. They offer you ten approaches to 
any given problem. 


way cars. He told us the beam must withstand ex- 
tremes of temperatures, and rapid temperature 
changes, plus good weatherability under rain, sleet 
and ice conditions. 


Again, the Technical Council quickly diagnosed the 
problem; advised the v. p. that a phenolic laminate 
made with Monsanto’s Resinox, of course) could 
fill the bill; and put him in touch with the leading 
laminators who could do the job for him. 


Sometimes plastics might not be the answer to the 
problem. But chances are we can put youon the track 
of the right material for your job. For Monsanto 
has the broadest line of plastics in the world... its 
Technical Council of ten experts and specialists a 
range of experience that blankets the plastics field. 
Whatever your product or industry, why not put ten 
expert approaches to work on your materials ques- 
tions today? Pose the Technical Council any plas- 
tics problem you have, simple or complex. Let it 
examine any ideas you have in mind — before you 
begin costly production. 
There’s no cost, no obligation. The Council is just 
another Monsanto service to the plastics industry. 
Lustrex, Resinox: Reg. U. 8. Pat. Off 


Springfield 2, Mass 
Please send me information on plastics for 


Please send me the booklet ‘‘Ten Heads Are Better Than One 
about the Monsanto Plastics Technical Council 





Name Title 

Firm = 
Addres 

City Zone State 


MONSANTO CHEMICAL COMPANY, Plastics Division, Dept. PEP 22@ 





Ford 120 Four Cylinder 
Industrial Engine Power Unit 
(120 cu. in. displacement) 


~~ 
> ms a: 


Fe Cis 4 Bee 
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NATIONAL OIL SEAL LOGBOOK 















> OIL SEALING 
UNDER SEVERE 
MISALIGNMENTS 














— 





~@) 

‘ \~ In some heavy stationary machines, such as found 
© ? 
[jv in paper mills and similar industries, where cycle of 
LD operation is changed frequently, special consideration 
. 


must be given to bearing protection. In order to em- 
ploy friction-free bearings it is 
necessary to provide oil seals 
which insure lubricant reten- 
tion under extreme eccentric- 
ities and misalignments. 


Odd 






Figure 2 
Compact design of Convoluted Fiex-type seal 


OO 


LONG, FLEXIBLE SEALING LIP 


A National Syntech Oil Seal, having an extra 
long, flexible sealing lip, is currently being em- 
ployed in mechanisms of this kind. This special 
seal, similar to the Convoluted Flex-type (Fig. 1), 
permits a shaft movement off center as much 
as .060” while under continuous operation, or 
much greater under static conditions, without 
loss of lubricant from the bearing. This partic- 
ular seal employs two tensioning springs on the 
sealing lip, One is a conventional coil spring 
while the other is a single-ring type spring, de- 
signed to relieve strain from the coil. 


NATIONAL 





OO 


nat? 


Figure 1} 


How Convoluted Flex-type seal with extended lip follows misaligned shaft. 


SPECIAL SEALS FOR EXTREME PROBLEMS 








National engineers have been able 
to solve many difficult sealing prob- 
lems through the use of Syntech 
sealing members. In the Special 
Convoluted Flex-type seal (Fig. 2), 
the same design principle is em- 
ployed in a more compact manner 
for limited space applications. In 
many cases oil seals, whether of spe- 


*Syntech : 


cial design or taken from National's 
broad group of stock numbers, have 
been found more efficient and more 
economical than complicated pack- 
ing systems formerly utilized. Fur- 
ther information will be gladly 
provided. Please contact the nearest 
National Oil Seal office. 


the registered trademark for the National synthetic rubber compound. 


OIL AND FLUID SEALS 


® 
NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif 
Plants: Redwood City and Los Angeles, 
Calif.; Van Wert, Ohio 













CALL 
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BUFFALO: 56 Arlington Place, Grant 2280 
CHICAGO: Room 2014 Field Building, Central 6-8663. 
CLEVELAND: 210 Heights Rockefeller Bidg., Yellowstone 2720. 
DALLAS: 30'/, Highland Pork Villege, Justin 8-8453 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246 

LOS ANGELES: 2244 Ecst 37th Street, Kimball 6384 


IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


MILWAUKEE: 647 West Virginia St., Marquette 8.8986 

NEW YORK CITY: 122 Eost 42nd Street, Lexington 2-8260 
PHILADELPHIA: 401 North Brood Street, Bell-Wolnut 2-6997 
REDWOOD CITY, CALIF.: Broodwoy and National, Emerson 6-386! 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-188) 
EAST SYRACUSE, N. Y.: 226 Roby Avenue East Syracuse 366 
WICHITA: 340 North St. Francis Ave , Wichita 2-697) 











Aleoa Fasteners are corrosion resistant all 


the way through—won’t ever red rust- 


pa your aluminum assemblies. Made of 


tough aluminum alloy, they pull up into 
a strong, tight joint. 

Aleoa Fasteners are available from 
stock with Phillips or slotted heads: in 
sheet metal, wood and machine screws: 


standard threads in all popular sizes and 


Alcoa Aluminum Fasteners offer you 
corrosion resistance at lowest cost 


head types; nuts, bolts, washers, lock 
washers. solid or tubular rivets and cotter 
pins also available. 

Investigate the low cost and sales ad- 
vantages Aleoa Fasteners can give vou! 
Write today. on your letterhead, for free 
samples to ALUMINUwW CoMPANY OF 
Americr.618K Gulf Bldg., Pittsburgh 19, 


Penna, Please specify types and sizes, 








FASTENERS 


Ly Wegey -\ 


INGOT » SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD ~ BAR - TUBING - PIPE . SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS - FOIL ~ ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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you can Be SURE.. te is 
Westinghouse 


This Westinghouse Instrument 


helps ser New odction Records 


are common 
among the users of the American Tool Works 
Company's new hydraulic duplicating lathes! 

A standard feature of these lathes is the 
Westinghouse horsepower instrument. It shows, 
at a glance, the horsepower being consumed by 
the cut. This enables the operator to take full 
advantage of the capabilities of the machine and 
to make maximum cuts without overloading. 
Machines can be easily operated at peak loads, 
without the dangers of overtaxed motors and 
damaged cutting tools. 


Savings in machine time up to 75‘; 


ENGINEERING OcroBer, 


1949 


This is another example of the application of 
Westinghouse instruments to specific problems. 
Westinghouse instruments are engineered and 
built to give you reliable performance in every 
application. The completeness of the line means 
electrical measuring instruments to fill your 
needs exactly in every field of industry. 

Westinghouse instrument specialists are avail- 
able in the field for consultation. Call your near- 
est Westinghouse office or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-40373 


ELECTRICAL 
MEASURING INSTRUMENTS 
FoR AW sop 


ed 





MEEHANITE. CASTINGS 


LL UNITS built by American Laundry Machinery Co., 
A Rochester, N. Y., are designed to incorporate the 
“better property” characteristics of Meehanite castings. 
The American Notrux Extractor illustrated is a good ex- 
ample offering users increased efficiency and a smooth, 
high-speed machine which will provide long, uninterrupted 
service. 

Typical of the important Meehanite parts are the fol- 
lowing: 

1. Curb and Floor Base. 

2. Legs. 

3. Motor Bracket. 

4, Basket Comb. 

5. Sheave and Brake Drum. 
6. Bearing Housings. 





The variety of these parts and their important functions 
are indicative of proper design analysis and the recognition 
that only through the assurance of quality castings can all 
service requirements be met. 

Your equipment can take advantage of the uniformity 
and dependability built into Meehanite castings. 

For further information write for the Meehanite Hand- 
book, 67 pages of important engineering data, to any of the 
foundries listed. 


MEEHANITE FOUNDRIES 





American Brake Shoe Co __. Mahwah, New Jersey General Foundry & 


t Co. 





The American Laundry Machinery Co._______ Rochester, New York 
Attias Foundry Co. — —___— Detroit, Michigan 
Banner tron Works _ —__—______— $1. Lowis, Missouri 
Barnett Foundry & Machine Co. Irvington, New Jersey 


Greeniee Foundry Co. 


Kanawha 


The Hamilton Foundry & Machine Co. 
Johnstone Foundries, inc. _ 


Flint, Michigan 
—___—________ Chicage, Iilinois 
Hamilton, Ohie 

Grove City, Pennsylvania 


Ross-Meehan Foundries ca, Tennessee 
Shenange-Penn Mold Co. Dever, Onie 
Sonith Industries, Inc. _ ina 
Standard Foundry Co. Worcester, Massachusetts 














HM. W. Butterworth & Sons Co._ Bethayres. 





Charleston, West Virginia 
Milwaukee, Wisconsin 


The Stearns-Reger Manutacturing Co.___ Denver, Colorado 





Continental Gin Co. _ __ Birmingham, Alabama 
The Cooper-BSessemer Corp.__ Mt. Vernon, Ohie and Grove City, Pa. 


Traylor Engineering & Mig. Co. Allentown, Pennsylvania 
Los Angeles, California U. $. Challenge Co. Coaterville, lowe 


Orillia, Ontario 








Crawterd & Doherty Foundry Co. Portland, Oregon 
Farrel-Birmingham Co.. inc.___ ___. Ansonia, Connecticut 


Otis-Fensom Elevater Co, Lté. 
The Henry Perkins Co. 





Valley tron Works, inc. St. Pawl, Minnesota 
Vulcan Foundry Co. ae Oakland, Caliternia 





Hamilton, Ontarie 





Florence Pipe Foundry & Machine Co. : _____ Florence, New jersey Poniman Foenéry Ceo.. Inc. 








Warren Foundry & Pipe New Jersey 
Buttale, New York 





Felten Foundry & Machine Co., Inc. Cleveland. Ohie 


Rosedale Foundry & Machine Co. 


“This a¢vertisement sponsored by foundries listed above.” 
Pittsburgh, Pennsylvania 


NEW ROCHELLE, N.Y. 
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MICKERS$ Hydraulic Steering System 


st £00 bess 


THAN PREWAR 


VATTT4 19311 ee lee) 
BALANCED VANE PUMP 
See Bulletin 49-52 


At the current low prices, 
your new models should 
offer the added sales 
advantages made 


possible by V ICKERS 


Steering System 


Improved design, better tooling and pro- 
duction methods of the past 10 years have 
resulted in a more than 20% price reduc- 
tion in the Vickers Hydraulic Power Steering WATTIL IM Telesis 
System. This saving greatly broadens the BOOSTER with integral overload 
apptcetion possibilities of the Vickers vali calens.. . San Outi, 
Steering System. 

Important among the many advantages 
of the Vickers Steering System are safety, effortless 
steering, adaptability and operator satisfaction. The 
resulting substantial customer acceptance and pref- DIVISION OF THE SPERRY CORPORATION 
erence for Vickers Hydraulic Power Steering System 1454 OAKMAN BLVD. + DETROIT 32, MICHIGAN 
is evident from its specification as original equip- Application Engineering Offices 


ment by an increasing number of mobile equipment ATLANTA @ CHICAGO @ CINCINNATI © CLEVELAND © DETROIT © LOS 
F d lik ANGELES © PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD 
builders and operators alike. 3987 ST. LOUIS © SEATTLE © SUMMIT, NJ. © TULSA © WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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THERE’S NO 
QUESTION 
ABOUT THE 


TENSION 


< 
Mi nw 
“4 w 
HLL 


For the ‘“‘know-how’”’ to obtain and hold correct spring 
tension is Gibson’s long suit! Every safeguard in design, 
toolmaking, production, heat-treating and finishing is 
aimed at one result-——uniform, long-lived spring action. 
We'll be glad to relieve the “‘tension’’ in your plans for 
mechanical motion. Gibson puts it where it belongs 


in the spring. 


SMOOTH ACTING 








CLIPS - SMALL STAMPINGS DIVISION OF ASSOCIATED SPRING CORP 
CLAMPS : WIRE FORMS 1800 CLYBOURN AVE., CHICAGO 14, ILI 
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How to make your product do 
more work with less play 


OUR product does its job more efficiently and 
lasts longer when every rotating shaft is mounted 
on Timken* tapered roller bearings. 


Timken bearings hold shafts in true alignment, pre- 
vent shaft deflection and end-play, keep gears meshing 
smoothly. Due to their tapered construction, Timken 
tapered roller bearings take any combination of radial 
and thrust loads. Special thrust bearings or washers 
are unnecessary. Design can be simplified—space saved. 

Timken bearings are manufactured to extreme pre- 
cision. Their true rolling motion practically elimi- 
nates friction on moving parts. Line contact between 


50th birthday of the 
company whose products 
you know by the 
trade-mark; TIMKEN 


NOT JUST ABALL = NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER 
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BEARING TAKES RADIAL 


the rolls and races provides maximum load-carrying 
capacity. 

Made of the finest steel ever developed for tapered 
roller bearings— Timken fine alloy steel— Timken bear- 
ings last the life of the machine in which they are used. 

No other bearing can bring you a// the advantages 
you get with Timken bearings—backed by fifty years 
of research and development. Make them standard in 
all the machinery you buy or build. And look for the 


Roller Bearing Company, Canton 6, Ohio. Cable ad- 
dress: ‘““TIMROSCO”. 


TRADE MARK REG. U $ 


TAPERED ROLLER BEARINGS 


AND THRUST LOADS OR ANY COMBINATION 





Let OSTUCO’S 


Single Source” Operation 


Cut Your Tubing Costs 


B performing all three basic 

operations — manufacturing, 

shaping, and fabricating— 

at one plant location, OSTUCO greatly reduces 
the cost of both Seamless and Electric Resistance 
Welded Steel Tubing for a wide variety of uses. 
Unnecessary freight charges are eliminated 
along with duplicate sets of instructions and sim- 
ilar red tape. No time is lost in shipping materials 


from one supplier to another. Speedy deliveries 


permit you to operate with lower inventories. And 
best of all, highest quality is assured through uni- 
fied control of production. 

OSTUCO procures the raw materials . . . pro- 
duces the tubing in a broad range of sizes and 
shapes... meets your most exacting requirements 
in bending, reducing, expanding, flanging, up- 
setting, in fact all types of forging and fabricat- 
ing operations. We are also in a position to supply 
the tubes painted or plated. 

Find out more about how OSTUCO's complete 
modern facilities and long experience can save 
you money. Write direct or to our nearest Sales 
Office for new free booklet ‘‘Fabricating and 
Forging Steel Tubing.” 








SHAPING 





SESS a ae 


VARIABLE WALLS 


THREADING DRILLING 
BENDING SLOTTING 








THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric-Welded Steel Tubing 


Plant and General Offices: SHELBY 7, OHIO 


Seles Offices: CHICAGO, Civic Opera Bidg., 20 North Wacker Dr. ° CLEVELAND, 1328 Citizens Bldg. * DAYTON, 1517 E. Third Street * DETROIT, 2857 E. Grand 
Bivd. * HOUSTON, 6833 Avenue W, Central Park * LOS ANGELES, Suite 300-170, So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW YORK, 70 East 
45th St. © PHILADELPHIA, 1413 Packard Bidg., 15th & Chestnut © ST. LOUIS, 1230 North Main St. © SEATTLE, 3104 Smith Tower * SYRACUSE, 501 Roberts Ave. 
CANADIAN REPRESENTATIVE: Railway & Power Corp., Lid., NEW GLASGOW, MONTREAL, NORANDA, NORTH BAY, TORONTO, HAMILTON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER 
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Build more “SELL” into your product 





with G-E Wires and Cables 












































New heater cord. Nothing to fray 

. at least ten times the abra- 
sion resistance of braided cords 

. smooth jacket that’s highly 
resistant to water, oil, and grease 

. sound like a heater cord 
you've been waiting for? It’s 
Preen-X, the all-new heater cord 
by General Electric, and it’s 
available now! Write for a free 
sample—see for yourself what a 
really new idea in heater cords 
Preen-X is. 








Portable cords. In addition to fa 
mous Flamenol portable cords, 
General Electric also makes a 
complete line of neoprene and 
rubber portable cords for all pur- 
poses. Whatever the application, 
whatever the operating condition, 
you can select a suitable cord 
from this really complete General 


Electric line. 


Deltabeston® hook-up wires can 
meet your most exacting stand- 
ards for resistance to heat, cold, 
moisture, fumes, and flame. Rig- 
idly tested in the laboratory and 
proved in use, these lightweight, 
small-diameter, extremely flexi- 
ble wires are recommended for 
radio, electronic, and communi- 
cation equipment. See your Gen- 
eral Electric wire and cable 












The salesman may not even men- 


tion the cord when he demonstrates representative for complete 
your product, but the customer aan 

soon finds out about the quality of 

the cord you use. Flamenol wires for machine con- 


as ; : trol circuits are built to stand up 
rough, good-looking General 


under oils, acids, and dampness. 
Electric Flamenol® cords mean continuous, dependable service under severe 


These tough wires are built for 


operating conditions. Their light weight and flexibility make them easy to handle. cosy stripping — cslercoded for 
pe. } | i Saale fs il * ik li j li } di easy circuit tracing. Every manu- 
The thermoplastic jacket resists water, oi s, acids, alkalies, and sunlight, and in facturing step is carefully con- 
addition gives the cord a smooth, glossy finish that cleans with a quick wipe. trolled to produce a uniform, 
Flamenol cords... with the confidence-inspiring General Electric name... high-quality wire that will stand 
: , : : up under severe conditions. 
provide a strong link in a quality sales story. 


You can get Flamenol cords in a wide range of sizes — from Type SRT for the 
really tough industrial applications, to extra-flexible rip cord for wiring small 
devices. You'll like the way Flamenol cord strips clean for fast connecting .. . —_— ane 
your customers will like the flexibility, neat appearance, and extra wear they get 
from G-E Flamenol cords. WIRE 4 

Why not give your products the added advantage of hard-wearing General AND 
Electric Flamenol cords? To get more information on these popular cords, write 


to Section W33-1067, Construction Materials Department, General Electric CABLES 


Company, Bridgeport 2, Connecticut. 


GENERAL @® ELECTRIC 
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TWO WAYS TO PACK PISTONS: 


LD 















Conventional 
type piston packing 


Johns-Manville 
Moulded Packing Cups 








OTH THE PACKINGS shown on these two pistons will do 
B a job. But the piston on the left will operate more efficiently 
and more economically because it is designed for Johns-Manville 
Moulded Packing Cups. 





Design engineers are expressing a growing preference for i 
these custom-made cups for two reasons: (1) They practically 
eliminate slippage past the piston. (2) They require less frequent 
replacement in service. 


Johns-Manville Moulded Packing Cups operate like this: 
Each cup is designed with a flexible lip, which, under discharge 





pressure, forms a tight seal. On the reverse stroke, the lip relaxes. 
This action, plus their precise fit, lowers friction and wear on 
liners and reduces the amount of power required for the stroke 


RECOMMENDED FOR PISTONS IN 


Reciprocating Pumps Compressors ; . 

Sipe Wherever Johns-Manville Packing Cups have been used— 
Hydraulic Lifts Governors ; eel ale 

: against water, oil, air, and other liquids and gases—they have 
Hydraulic Jacks Power Shovels : . ; ; Spe 

; proved to be a good investment by increasing efficiency and 
Hydraulic Presses Grease Guns lowering operating costs. If you design or manufacture any of 


Drilling & Boring Machinery Air Chucks the equipment listed at left, write for further informa- 


Air Brake Cylinders Grinders tion about these custom-made cups. Address Johns- JM 
Valves (hydraulic or air operated) Manville. Box 290, New York 16, N. Y. . M4! 





Fda endl Gast 


Octroper, 1949 


Johns-Manville 
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MAGNETIC STARTER 


THE SMALLEST STARTER ON THE MARKET 


AVAILABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES 


Working electricians — installation and maintenance men — have approved the new Arrow-Hart “RA” Magnetic 
Starter. Its new design makes wiring easier — straight through all the way — provides roomier wiring space in 
smaller enclosures and requires less mounting space when installed on panels. 


Servicing is easy, too. All terminals and contacts are reached quickly with no waste time or motion. And it is 
easier to install in smaller spaces without sacrifice of accessibility or convenience. There's a lot of performance 
packed into the small and compact enclosure — 6-3/16" x 6-11/16" x 3-5/8”. Because of its space-saving 
features, it outdistances conventional starters in design and performance. 

Put these features together and you have the new Arrow-Hart “RA” 1 Magnetic Starter. You get quick, easy 
hook-ups, long unit life and low maintenance cost. You get a starter that’s compact, sturdy and dependable 
mechanically and electrically — one you can rely on for outstanding performance. 


NEW TYPE ‘’RA’’ AVAILABLE IN SIZES 0,1,2 AND 3 


ARROW-HART 


4 and APPA - 











ARROW-HART NEW “RA” MAGNETIC STARTERS 
ARE EASY TO WIRE - - EASY TO SERVICE 


Simplicity of design speeds up instaliation and maintenance time; 
saves you money by shortening shutdowns. Be convinced. Loosen one 
screw — the enclosure cover lifts off and is free of dangling wires. 
Terminals are all top exposed for direct wiring. Contact inspection or 
replacement is made readily by loosening two hood retaining screws. 
Switch can be quickly removed from enclosure by loosening three 
mounting screws. 








BIG, TOUGH CONTACTS 


Here are rugged, heavy duty, copper contacts with special silver alloy 
tips that will take plenty of punishment. Special hidden spring-loaded 
keys provide speedy and easy change of contacts. Simply lift contact 
to clear guide post — permitting 90 turn of key to free contact. 
Replace contact and spin key into locking slot. No loose parts. 


Contact surfaces after several hundred thousand cycles at 50 
Ampere, 440 Volt, 50% power factor on motor load. 


PLASKON ALKYD PROTECTION 


New thermosetting molding compound used in A-H base and hood 
features phenomenally high resistance to tracking. ASTM standard test 
procedure proves that Plaskon Alkyd exceeds the arc resistance of the 
next best material by 50% to 65%. Does not support combustion. 
Provides hard and durable surface and superior dimensional stability. 
The introduction of Plaskon Alkyd is another step to insure maximum 
performance and long life in Arrow-Hart “RA Magnetic Starters. 








HERE'S BALANCED MECHANISM 


Right angle balanced mechanism multiplies the leverage and trans- 
fers it from a vertical to a horizontal plane. Correct contact pressure 
is assured at all times with reduced wattage consumption of the mag- 
net coil. 


Arrow-Hart Magnetic Starters are available in sizes 0,1, 2 and 
3, to handle motors up to 50 H. P. at 440 and 550 Volt. Write 
for folder giving wiring diagrams, catalog data and other 
information. 


\@ Fiofit by Ferformance 
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Westinghouse 


a-c motor upkeep costs 


Here’s how Life-Line motors can save you half the upkeep 
cost, and more. 

A recent survey of 114 large motor users—operating 
131,626 a-c motors of 1 to 50 hp—shows how much 
motors really cost when you figure actual “Life Cost’. 

The survey shows that the yearly average cost of 
periodically lubricated motors was $270 for every 
hundred motors installed. 

On lubrication cost alone, Life-Line motors saved 
this $270. That's because Life-Line requires no periodic 
lubrication—no added lubrication of any kind. 

The survey also indicates that the yearly outage cost 
per hundred motors, for repairs and lost machine and 
man-hours, was $960. 

The record of 500,000 Life-Line motors in service, 
to date, indicates a failure rate averaging less than half 
that of conventional motors covered by this survey. This 
means over 50% indicated reduction in motor outage 
costs—in short, a possible saving of $480 per year with 
Life-Line. 

Add these savings—$270 for lubrication plus $480 
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for outages—and the result is $750 per hundred motors 
per year. 

Can you afford to pass up savings like these? Get 
the facts on the savings possible in your plant. Ask 
your nearby Westinghouse representative for a copy of 
B-4321 “How to Cut Motor Costs $750’. Or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. j-21514 





HYATT ROLLER BEARINGS 
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Let HYATTS Increase 
the Life Span of Your 
Machinery and Equipment 


If you build, sell or buy machinery or 
mechanical equipment, you know that 
wheels, gears and shafts must operate 
smoothly, accurately, quietly to be 
efficient. 

Load capacity — speed — size — space 
are reckoned with by experienced engi- 
neers in every field who for more than 
fifty years have applied Hyatt Roller 
Bearings to machinery and equipment 


of every description. 

With Hyatts applied in the vital posi- 
tions, longer life is built in—non-stop 
production is assured—power costs are 
cut and everyone — builder, seller and 
buyer—is satisfied with their bearing 
equipment. 

Perhaps we can help you. Just write 
to Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J. 
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NEW!—Whitney Type A 
Flexible Coupling now fea- 
tures plastic covers for reduced 
weight and efficient high speed 
operation. 


WHITNEY ROLLER CHAIN 
Flexible Couplings 





For 
Positive, Yet Flexible 
Direct Drives 





Here’s a Flexible Coupling that supplies the equipment 
manufacturer and machine user with a practical and 
efficient unit for connecting power equipment to direct 
drives. Note the simple, all-steel construction . .. no short- 
lived materials to wear out or replace! Precision Roller 
Chain, assembled around accurately cut, hardened steel 
sprockets provide positive operation with inherent 
flexibility...assures long life. Additional Whitney 
features include: ease of installation, compactness, allows 
for motor end play, disconnects without removing shafts 
and bearings, allows for slight shaft misalignment. These 
are good reasons why you should specify and use Whitney 
Flexible Couplings for lasting, all-round performance and 
machine protection. 
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Whitney Roller Chain Flexible Couplings are adaptable 
to a wide range of transmission service, covering light, 
medium or heavy loads. You can use them to connect 
electric motors, gasoline engines, diesel engines, steam 
engines, etc., to any direct drive units, such as pumpers, 
compressors, blowers, beaters, speed reducers, —in short, 
to any of your production machinery where a positive but 
flexible direct drive is required. 

Available from factory or distributor stock in popular 
sizes covering a wide range of application — from frac- 
tional to hundreds of horsepower. For complete informa- 
tion and engineering bulletin, write us today. 

OTHER WHITNEY CHAIN PRODUCTS 
® Roller Chain—single and multiple widths 
@ Silent Chain 
@ Conveyor Chain 
@ Cut Tooth Sprockets 


Whitney Chain & Mfg. Co. 


Division of Whitney-Hanson Industries, Inc. 
204 HAMILTON STREET, HARTFORD 2, CONN. 








LOOK FOR 
THAT SHAPE IN THE 


No need to design a special shape when a Lukens 
Head-Shape will fill the bill. You get into pro- 
duction faster because dies are already available 
for forming it. You avoid expensive die charges 
and. in many cases. save on machining time. 
Detail 3.989 head- 
shapes are given in’ Lukens Catalog No. 1. 
“Flanging and Pressing”. You have only to trans- 


fer them to the drawing of the tank, pressure 


dimensions on standard 


vessel, machine or other product you are plan- 
ning. Hundreds of manufacturers of all kinds of 
equipment have found Lukens Head-Shapes a 


short cut to speedier production and lower costs 


LUKENS 


Show, New York City, 


November 


Lukens produces head-shapes from four inches 
to over Phicknesses 
Lukens makes 
head-shapes of carbon and alloy steels, includ- 
ing stainless: 


Vonel 


bronze: 


twenty feet in diameter. 
range from is. to ol, inches. 


nonferrous metals such as nickel. 


and Inconel, 


aluminum and 


clad 


silicon 


and the widest range of steels 


available anvwhere. 

May we quote on your head-shape require- 
ments? Bulletin 433 shows the sizes and gages of 
carbon steel heads regularly stocked and ready 
for immediate shipment. Lukens Steel Company. 


105 Lukens Building, Coatesville, Pennsylvania. 


Be sure to see us at Booth Nos. 558-563 at the Chemical 


28-December 3. 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER ———— 


bat 
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COST-CUTTERS 


“made-to-order” for you! 


| 


FULTON SYLPHON 


STAINLESS STEEL 


BELLOWS ASSEMBLIES 


If your products require stainless steel bellows assemblies, 
it will pay you to find out how Fulton Sylphon can help 
you make important savings. 


For example, designing and producing these intricate 
assemblies is a Fulton Sylphon specialty—backed by nearly 
half-a-century of successful experience in this field. 


Our skilled craftsmen know how to produce simple or 
complex stainless steel bellows assemblies exactly to your 
specifications. What's more, we'll 

help you in the design and develop- 

ment of any new type of assembly 

. confidentially, if you wish. 





FIRST WITH BELLOWS 


These abilities, plus complete production facilities, can 
save you time and worries. They help cut your produc- 
tion costs—insure your getting assemblies that help your 
products perform at their best. 


Whatever you need bellows assemblies for . . . thermo- 
static devices, pressure controls, hydraulic mechanisms, 
valves, shaft seals, expansion chambers, recording instru- 
ments, or other applications . . . find out how Fulton 
Sylphon can help you save money and improve your 
products’ performance. 


Write today—ask for free Bulletin TP-1200 that gives 
you further information. 


Temperatura Controls « Blows Devices » Balllos Crsemibbes 
y FULT 3 n | s 


ROBERTSHAW-FULTON CONTROLS CO 


YLPHOR 


KNOXVILLE 4 TENN. 


Canadian Representatives, Darling Brothers. Mon 
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FELT 


Where dirt, dust or other foreign matter is a problem—with 
combined radial and thrust loads in any direction—the de 
sign and operating features of Federal Single Row Radial 
Felt Seal Ball Bearings hold the answer 

~ ‘These bearings provide effective protection of the vital 
bearing parts. The felt is held securely between two plates 
fitted into a groove in the outer ring. The seal rides on a fric- 
tionless surface on the shouldered inner ring. Either single 
or double seals can be provided for any size, in standard or 
wide outer ring types 

Federal Felt Seal Ball Bearings incorporate all the 
load-carrying advantages of Federal Conrad Type Bearings. 
fn load combinations, thrust loads up to 50% of the radial 
rating can be applied. For pure thrust the rating is 100% of 
the rated radial ioad. 

In our catalog “kK” you'll find detailed descriptions of these 
and all bearings in the Federal line—every type and size, 
shielded and sealed—for every anti friction need. Its 260 
pages contain ball bearing selection charts to help you com 
pute bearing loads, determine capacities at every speed, and 
select the type and size bearing best suited to your individual 


applic ation. Write for your copy today. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, N.Y 
C4. Takers f- Stwe Ball Aeartngd 


2640 Book Tower, Detroit 26, Michigan « 8 South Michigan Ave., Chicago 3, Illinois 


Chester-Twelfth Building, Cleveland 14, Ohio 


a 


y, > \ 
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Se OF AMERICA’S 


Quality since 1908 


LEADING BALL 


SEAL BALL BEARINGS 


; Es a FEDERAL BALL BEARINGS 


BEARING MANUFACTURERS 
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TAGLINES on DIPPER-TRIPS-- 


WARNER ICB UNITS* 
GIVE YOU FASTER, 


MORE ACCURATE CONTROL 


AIN SHOVE L 
Lom arner ICB Um 
equippes 


UNIT® AS INSTALLED on Thew Shovel. 
Note pty compactness, easy accessibility. ICB Units 
are self-adjusting for life. Push-button and rheostat give 
instant finger-tip control. There’s a complete range of 
sizes to meet various requirements for positive acting, 
sensitive controlled clutches or brakes for industrial use. 


SNET SECTION: The other of the two parts for 
either Clutch or Brake actuating units. Consists of 
electro-magnet faced with long-wearing, high friction 
material. Power, applied through coils imbedded below 
(see cut) uses both friction plus magnetic attraction for 
lightning fast, super-powerful clutch or brake action. 
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LORAIN CL ca ee Tagline 
Controlled by Warner ICB Unit 


\ 
FREY CRAIN SHRTPLS, AO CRANES ese dipper- 


nit* on the tagline and dipper- 
trip reel. It continuously maintains exact tension to 
precisely position a clamshell or magnet and keep them 
steady without twisting. Flexibility of control permits 
a larger working area without repositioning machine or 
boom. When used with a shovel — it keeps dipper-trip 
line constantly taut and trips dipper at finger touch. 


Gr, 


MATUR sf CTION: One of only two parts for either 
Chutch or é€ actuating units. Consists of magnetic 
segments wdiied to steel back-plate (see cut). Especially 
designed for high heat dissipation. Heat has no effect 
on unit efficiency because segment expansion is always 
linear . . . thus keeping full magnet contact at all times. 


@ Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite con- 
trol of degree of clutch or brake action. For 
details or engineering assistance write: 
Industrial Division, WARNER ELECTRIC 
BRAKE MFG. CO., Beloit, Wis. 


*ICB Unit — The trade designation for 
The Warner Electric INDUSTRIAL CLUTCH 
OR BRAKE UNIT. 





6 OPERATIONS ELIMINATED 
when they changed to 


(arpenter Stainless Tubing... 


Sanitary parts for water 

coolers cost less to make nou 

that Carpenter Stainless Tubing is 

used to provide the durability that reduces 
servicing costs. 


This job is exceptional, but it shows what can happen to unit costs 
when you make use of Carpenter's experience with Stainless Tubing. 


Unit costs were way out of line and rejects were piling up on the floor 
when this water cooler part was made from sheet. Seven operations 
were required on each part. Silver soldering of finished units was 
practically impossible because the fabricated material 

would not satisfactorily withstand high temperatures. 


Now, water cooler parts are fabricated in one reverse 
bending operation from Type 304 Carpenter Stainless 
Tubing. Six operations, ranging from the slitting of 
sheet to the annealing of fabricated parts, have been 
eliminated and the soldering of assemblies is a snap. 


To find ways to save time and reduce unit costs on your 
own jobs, put our Stainless Tubing experience to work. 
It will cost you nothing and may save you plenty. 


THE CARPENTER STEEL CO. 
Alloy Tube Division + 121 Springfield Road * Union, N. J. 


NEW FILE FOLDER OF DATA 
ABOUT STAINLESS TUBING 


For useful information about physical prop- 
erties, heat resistance characteristics, 
standard sizes, etc., write on your company 
letterhead and ask for the 12-page Carpenter 
Stainless Tubing Data File Folder. 


24-Hour Service Qn Your Orders... 


You get definite delivery information within 24 hours when 
you call your Carpenter Stainless Tubing Distributor. 
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THE CUSTOM MOLDERS’ 
DESIGNING KNOW-HOW 


PLUS 


STYRON Fe -= 


CUSTOM MOLDING 


CASE HISTORY 
solves another 


production problem! 


IN RUMMY—CANASTA SET: Molded by Tech-Art Plastics Company, 
35- 42nd Street, Long Island City 1, New York. Distributed by Classic 
Products Company, 154-156 West 27th Street, New York 1, New York. 


“Designed right—in the right plastic’, briefly highlights 
the valuable services that the custom molder can offer you 
in solving difficult fabrication problems in plastics. 


The custom molder maintains extensive design and engi- 
neering facilities to serve you. Staffed by technicians with 
long experience in engineering the correct plastic into 
finished products, these facilities furnish you with first- 
hand information on the properties and performance of 
various plastic materials. 





The Dow Chemical Company works with Custom Molders 
to help them utilize Dow Plastics to the best advantage in 
your products. Write Dow today and let us put you in 
touch with qualified Custom Molders, who can solve 
your problem. 


Plastics Division, Dept. T-57 
THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
New York © Beston © Philadelphia © Washington © Cleveland © Detroit © Chicage © St Louis © Houston © Sanfrancisco © Les Angeles © Seattle « Dow Chemical of Canada, Limited, Toronte, Canada 
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ANOTHER NEW PRODUCT 
BY A MOLDER USING A 
DU PONT PLASTIC 


NYLON PLASTIC CARRIES 25% MORE LIGHT FOR MINERS 


New battery case of molded Du Pont nylon contributes 
, Sreater efficiency and safety 


THE INTRICATE DESIGN and precision mold 

ing can readily be seen in these nylon parts 
of the battery case. One of nylon plastic’s 
most practical features is its ability to be 
molded in various sizes, shapes or thick 

nesses, retaining high strength and impact 
resistance. In the assembly, four leak-proof 
valves for the ce « are mounted in a single 
nylon plastic blo, ;, Parts fall in place with 
hair-line accuracy. Then the case is sealed 
by the magnetically locked cover. 
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This battery case for the new EDISON 
miners’ cap lamp contains four cells 
instead of the conventional three. Yet 
there’s no appreciable increase in size 
or weight in the battery case over the 
former 3-cell models. The increased 
voltage and wattage of the battery 
permits the use of a bulb that lasts 
longer and throws off a stronger beam 
of light. 


Nylon was the choice of Thomas A 
Edison, Incorporated, the designers, 
because it serves both as insulation 
between the steel cells of the battery 
and as an outer case which combines 
light weight and compactness with 
resistance to abrasion, impact and cor- 
rosive mine waters 

Maybe there’s a spot on your produc 
tion line for nylon’s outstanding prop 
erties. It’s easy to get the facts on 
nylon and all other Du Pont plastics 
Write our most convenient office for 
literature. 
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E.1. du Pont de Nemours & Co. (Inc.), 
Plastics Department, Main Sales 
Offices: 350 Fifth Ave., New York 1, 
N. Y.; 7 S. Dearborn St., Chicago 3, 
111.;845 E. 60th St., Los Angeles 1, Calif 

Morrisville 
porated, West Orange, ! 


BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 
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VIM LEATHER 


and 


VIX-SYN RUBBER 
Engineered 
PACKINGS 
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No one type of packing will fill all needs. That's 
why we supply all kinds: VIM Leathers of many 
shapes and consistencies, Vix-Syn fabricated and 
homogeneous synthetic rubber, and ‘‘O” rings 
This complete line enables Houghton to make un- 
biased recommendations based on service condi- 
tions. We invite inquiries for both packings and 
engineering advice. Write— 


E. F. HOUGHTON & CO. 
303 W. Lehigh Ave., Phila. 33, Pa. 
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.~Cold-Formed Shapes 


USED BY MAKER OF FREIGHT-ELEVATOR DOORS 


When welded together as shown, these two Bethlehem 
Cold-Formed Shapes provide a reinforced tubular sill 
for freight-elevator doors—a sill so sturdy that it can 
stand plenty of hard usage from trucks during loading 
and unloading operations. We make the shapes on 
brakes from (A) 1l-gauge, and (B) 7-gauge sheet steel, 


and furnish them to the customer in various lengths. 


Sills for freight-elevator doors . . . frames for house 
trailers . . . parts for ornamental railings . . . rein- 
forcing for kitchen equipment .. . these are but a few 


of hundreds of widely-varied uses for Bethlehem Cold- 
Formed Shapes. And hardly a day passes but some 
alert manufacturer thinks up a new use for these 
versatile shapes. 

Bethlehem Cold-Formed Shapes are made either 
from strip, sheet or plate steel. They are uniform in 


thickness, have an excellent strength-weight ratio, 


60 


and relatively scale-free surface. We make them in 
all gauges from 7 to 24, inclusive, and because of 
our special shop facilities we can meet virtually every 
requirement. 

If you consider there might be a place in your 
manufacturing operations where Bethlehem Cold- 
Formed Shapes could be used to advantage, let us 
discuss possibilities with you. Your query to our 


nearest sales office will receive prompt attention. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation 


Export Distributor: Bethlehem Stee! Export Corporation 
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e+ rolls more tons in steel mills, for example 


Bearings used in steel mills must be tough . . . to with- 
stand pressures as high as 8,000 Ibs. per square inch, 
or shaft speeds that exceed 1,800 rpm. 

That's why steel men use Micarta. It outwears other 
types of bearings many times ... lasts up to 70 times 
longer than metals. It’s typical of the way Micarta 
serves industry, and may suggest ways Micarta can 
improve your product or your production. 

In many cases, Micarta bearings operate in water, 
and water is its best lubricant. Whether lubricated with 
water, oil or grease, it has a low coefficient of friction, 
affording power savings as high as 25°%. Its smooth, 
self-polishing surface prevents scoring of shafts. 


Propuctr ENGINEERING Ocrornrr. 1949 









you can BE SURE.. iF its 


Micarta is ideal for many other tough jobs in indus- 
try .. . jobs that call for strength with light weight; 
resistance to moisture and corrosion; high dielectric 
strength; resistance to heat and cold. 

Ask your nearby Westinghouse office for Micarta 
Data Book B-3184-C, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


1-06420 











Torrington Spherical Roller Bearings 
handle severe shock loads in 
Koehring power shovels 
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Power Shovels made by Koehring Company, Milwaukee, are built to withstand the severe shocks and strains encountere d 
in this rugged service. Among many advanced engineering features is the use of Torrington Spherical Roller Bearings on 
the swing and traction shaft and the countershaft. They compensate for deflection and prevent binding under shock loads 
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Cross-Section of the countershaft shows how a Spheri- Two Spherical Roller Bearings are used on the horizontal swing and traction 
cal Roller Bearing is used to maintain free-rolling shaft. Here, too, the self-aligning feature is important, insuring accurate align- 
alignment despite the overhung sheave and sudden ment of bearings spaced some distance apart. Because they carry thrust loads 
stresses of operation. These heavy-duty bearings carry in either direction, these bearings also locate the shaft axially, preventing play 


high loads with an ample margin of safety and helping to minimize wear on bevel gears 


Heavy-duty equipment, subject to severe strain and shock loads in operation, oper- 
ates freely and reliably on self-aligning Spherical Roller Bearings. Our engineers 
will be glad to be of assistance to you in the design and application of Spherical 
Roller Bearings to your equipment. Write us today. THe Torrincton CoMPany 
South Bend 21, Ind., or Torrington, Conn. District offices and distributors in 
principal cities of United States and Canada. 








SPHERICAL 
TORRINGTON jo.:; BEARINGS 
Spherical Roller + Tapered Roller + Straight Roller on Needle - Ball - Needle Rollers 
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“Just when I was trying 


to make an impression!" 


ERHAPS the spring failure in this young man’s lighter is of 
little consequence. But if the manufacturer of that lighter 
has placed poor quality springs in many other lighters, he’s headed 
for trouble . . . and very likely for the loss of some business. 
We'll admit that most precision-made springs seldom fail. But 
it’s sound business sense to get that extra “performance insurance” 
by using the best spring wire. 
We believe that the best spring wire available is U-S-S Amer- 
spring Music Wire. Here’s why... 
Amerspring combines high tensile strength with unusual tough- 


ness. It has outstanding resistance to fatigue. And it has the supe 


stamina, resiliency, uniformity and freedom from defects that are 
imperative for top performance of small, precision springs. 

For many years we have supplied this high quality Music Wire 
to manufacturers of calculating machines, cash registers, type- 
writers, and other makers of equipment who use precision springs. 
We believe that the performance of the springs in those products 

. and the year-in-year-out repeat orders we have had from these 
customers ... are ample proof that U-S-S AMERSPRING IS THE 
LEAST EXPENSIVE WAY TO SUPERIOR PERFORMANCE, 

We'd like to discuss the use of U-S-S Amerspring Music Wire 
for your springs. And once again we can report —AVAILABLE NOW 
—IN THE MILL QUANTITIES YOU NEED. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





| 
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Amerspring 
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\ ALUMINUM 


ATTLING Jack Frost with infra-red rays is an idea 

developed by a pioneering group of agricultural 
engineers. The principle is to balance heat loss from 
plants and the ground during frost conditions, by 
application of heat rays. 


The “Frostguard”, pictured above, consists of an oil- 
fired heat chamber and umbrella-like canopy. Reynolds 
Lifetime Aluminum sheet was specified for the canopy be- 
cause of its efficient reflectivity, freedom from red-rust and 
light weight. Infra-red rays are generated in the stainless 
steel chamber. Gases pass up and out a flue, but warming 
rays are reflected downward by the aluminum canopy. 


Average coverage for a “Frostguard” is 4 to 1 acre, and 
it has successfully combated cold as low as 20° Fahrenheit. 
Nor has its usefulness been confined to crop protection. 
“Frostguard” has extended truck-farm growing seasons 
by four to eight weeks; protects outdoor workers during 
inclement weather. 












‘ ONSIDER ALUMINUM... CONSULT REYNOLDS...THE COMPLETE ALUMINUM SERVICE 












“Frostguard"’ by 
Evans Products Co. 


Where can Reynolds Lifetime Aluminum improve your 
product, lower costs and increase sales? This strong, 
lightweight metal handles faster on the production line— 
costs less to ship as complete assemblies. Freedom -from 
rust makes for longer life, frequently eliminates one or 
more finishing operations. And whether the need is for 
pig, ingot, sheet, plate, wire, rod, bar, screw machine 
stock, pipe, tubing, structurals or extrusions, Reynolds 
has it in an alloy and size to fit your specifications. 


For complete information, call the Reynolds Distributor 
in your area—the nearest Reynolds Sales Office—or write 
direct to Reynolds Metals Company, Aluminum Division, 
2524 South Third Street, Louisville 1, Kentucky. 


ALUMINUM SHEET AND PLATE 
Request this informative book on your company 
letterhead and receive a copy without charge. 


REYNOLDS 
Lifetime ALUMINUM 
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YOU CAN'T BEAT 


TRI/CLAD 


O06 Ua Par OFF 


EXTRA PROTECTION 





G-E open (dripproof) induction 
motors for - ; 
speed applications. From 1 to 2000 hp. 














Notice the thick cross sections of a Tri-Clad’s husky cast-iron stator frame (1) 
and end shields (2 the integrally cast feet (3). Here you have a rigid 
structural unity that no other general purpose motor we've seen can match 
Distortion of bearing alignment is well nijh impossible, even by severe 
blows, careless installation, or the heavy continuous radial loads some in 
dustrial drives impose. Notice, too, how Tri-Clad double-end ventilation 
provides uniform ‘‘air conditioning’ throughout the motor 


G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 





You can trust a 7R/ CLAD motor 
to take abuse 





G-E vertical induction motors for 
Tee ” ; . wide = ehenent eid oF en pump drive, in streamline design. From 
Teeth-rattling blows — accidental jarring — dripping liquids — they're 1 to 500 hp. 
all in a day's work for a Tri-Clad motor—the toughest general-purpose 


motor that hard-headed plant management can buy. 


The cast iron structure which today protects more than a million 
and a half Tri-Clad motors, is one big reason for its stamina. It absorbs 
the shock of accidental blows and falling objects encountered in rigor- 
ous industrial service. It provides vastly superior resistance to rust 


and corrosion. Moreover, cast iron won't take on an injurious per- 





manent “set”; thus it assures accurate shaft alignment and a permanent 
G-E capacitor motors for use on fans, 
blowers, pumps and compressors, with 
single-phase power. From % to 5 hp. 


air-gap for the life of the motor. Thick-ribbed cast-iron end shields, 








too, take more than their share of punishment. 


Want to standardize on a line of motors that can really TAKE ABUSE? PROT ECT E D 
Local stocks of Tri-Clad motors in your area mean QUICK DELIVERY. 
Apparatus Dept., General Electric Company, Schenectady 5, N. Y 


by the TR/ CLAD 


MOTOR EXCHANGE PLAN 





Look for this EXTRA 
on the motor you buy! 


GENERAL ‘%é ELECTRIC 
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CoPpPER ALLOY BULLETIN 





REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
Pi 














BRASS. 
Prepared Each Month by BRIDGEPORT BRASS ene Headquarters tor BRASS, BRONZE and COPPER 
co. 





Bead chain has many applications—Courtesy Bead Chain Co., Bridgeport, Conn. 


Bead Chain Finds Wider Uses 


Everyone is familiar with Bead 
chain so popular for electric light pull 
sockets and key chains, but few realize 
how clever it is in construction. 

Bead chain is made automatically. 
Two coils of narrow strip metal are fed 
into an ingenious machine and endless 
chain made of hollow balls joined by 
a hollow bar (dumbbell construction) 
comes out from the opposite end. 

Metal workers recognize the genius 
behind the construction of this type of 
automatic equipment. They know the 
importance of close precision which 
enters into the machine construction, 
the tools and the metal used for mak- 
ing this type of chain. The hollow balls 
range from 3/32” to 1/2” O.D. 

In recent years Bead Chain Com- 
pany has been finding new applications: 






Shower curtain 
hooks for 
Bridgeport 
Traxrod ride 
on Bead chain 
hollow balls. 


BRASS + BRONZE - COPPER - DURONZE — STRIP - 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada: 
Noranda Copper and Brass Limited, 
Montreal 





fishing leaders; and costume jewelry 
-bracelets, chokers, necklaces; bath- 
room accessories such as Traxrod 
shower curtain rods, curtain tie backs, 
rubber stopper chains. Other applica- 
tions include pulls on venetian blinds, 
attachments for container caps, nuts 
for split bolt connectors, keys to mini- 
ature flashlights, pencils and pens to 
pads, loops for hanging heavy coats, 
telephone books, brooms, brushes, 
mops, whistles, etc. 

High Strength Alloys Increase 

Industrial Possibilities 

Yellow brass is most commonly used 
for most varieties of Bead chain be- 
cause of its easy workability and low 
tool wear. For key chains, much of it 
is simply bright dipped and lacquered. 
For plumbing, it is generally nickel 
and chromium plated. For costume 
jewelry, red brass and copper are used 
because the natural, rich warm gold 
colors are very attractive. 

The manufacture of Bead chain is 
not strictly confined to brass. Alloys 
such as phosphor bronze, silicon bronze, 
nickel silver, aluminum bronze and cu- 
pro nickel impart much higher strength, 
and greater resistance to corrosion and 
wear. This widens its possibilities for 
industrial applications and offers a 
challenge to design engineers. 





BRIDGEPORT BRASS 


7S 


TAA / : ; idgep: rt’ District Offices and Ware- 
oe we houses in Principal Cities 
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Most of us have repaired leaky 
faucets by replacing worn-out rubber 
or composition washers; and, while 
taking out the holding screw, had the 
screw crumble or break off. Then the 
long, ticklish job of removing the 
broken stem begins. 

Isn’t it true that many an excellent 
product is often condemned through 
the failure of one small part? 

Why did the screw crumble? Micro- 
scopic examination revealed dezincifi- 
cation; caused by the carbonic acid, 
salts, gases and other impurities in the 
water. Higher temperatures in the hot 
water line accelerates corrosion, speed- 
ing dezincification. Analysis showed it 
contained 62% copper and 38% zinc. 


Product Analysis Desirable 

If the designer had called for a sili- 
con bronze screw, instead of yellow 
brass, this type of failure would not 
have occurred. Bridgeport’s 609 Sili- 
con Bronze, which contains about 98% 
copper and 2% silicon, is easily cold 
headed and roll threaded. 

Many manufacturers are utilizing 
the newer copper-base alloys with the 
idea of removing from their products 
the “weakest link” which may involve 
corrosion, wear or fatigue. In the choice 
of alloys, Bridgeport’s Laboratory is 
prepared to serve customers. 








Left--Silicon Bronze screw in service for same 
period under similar conditions. 


Right— Yellow brass faucet screw dezincified and 
crumbled after one year in contact with well water. 


Mag 5X Etch NH.OH + H20: 


ROD - WIRE + TUBING 
BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONNECTICUT 
Established 1865 
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in small packages 
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WORLD'S MOST VERSATILE 
ALUMINUM ALLOY 


NOW HERE TO CUT COSTS—YET IMPROVE PRODUCTS 


Here are important facts about a remarkable new 
Kaiser Aluminum Alloy: 


Unusually versatile—a cold rolled alloy that’s 
stronger than 3S, more workable than 52S. 


First alloy ever developed specifically to meet 
problems of fabricators and engineers. 


Thoroughly proved in two years of research, 
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testing and practical production experience. 
Exclusive Permanente Metals’ development. 


If you are now using 3S or 52S, you may be able 
to cut material costs and give your product better 
design by using Kaiser Aluminum Alloy 1508S. 


On the next page, read about the unique combi- 
nation of advantages of... 


150S — Remarkable New 
Kaiser Aluminum Alloy 








150S...WORLD’S MOST 


NOW HERE TO CUT COSTS—YET IMPROVE PRODUCTS 


mie 


i 
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No other alloy can be fabricated in so many ways to do so many jobs— 
because no other alloy so effectively combines ALL these advantages: 


GOOD PHYSICAL PROPERTIES. Yield strength and 
workability have been established to make it suitable 
for the widest variety of applications. 


GOOD WORKABILITY. Most single, double and triple 
stage drawing can be done. With proper equipment spin- 
ning can be done satisfactorily. Beading formed by dies 
in a press can be handled well. Roll forming, brake 
forming, and lock seaming can be accomplished easily. 


VERY FINE GRAIN STRUCTURE. Its chemical composi- 
tion makes Kaiser Aluminum 150S inherently a fine 


ARE YOU NOW USING 3S? 
Here are definite advantages you get with 1508S: 


30 to 40 per cent greater strength in finished parts. 
Very nearly the same workability you now get with 3S. 
Harder, more scratch-resistant surface. 

Uniform, finer grain texture in all tempers. 

Fast, high lustre buffing. 

Superior etch finishes —clear, white, uniform. 

Anodized finishes superior in color to 3S. 

Upto 10 percent less material cost where extra strength 
allows gauge reduction —only slightly higher cost for 
equal gauges. 

Corrosion resistance, welding and brazing properties 
equal to or better than 3S. 


grain alloy, uniform in all tempers. 


EXCEPTIONAL FINISHING PROPERTIES. Satin anodized 
finishes, with a silvery white color, fine texture and con- 
sistent uniformity, can be obtained. Many finishing 
operations can be eliminated. And the hard surface re- 
sists scratches. 


GOOD WELDING AND BRAZING PROPERTIES. Heliarc 
welding, spot welding and brazing can be done. 


EXCELLENT CORROSION RESISTANCE. 150S has salt 
corrosion resistance properties comparable to 52S. 


ARE YOU NOW USING 52S? 
These advantages will be yours with 150S: 
Superior workability. 


Decided cost advantage if you're using 52S over- 
strength. 


No Lueder lines or strain markings in shallow draws. 
Finishing characteristics, corrosion resistance, welding 


and brazing properties equal to or better than 52S. 


Kaiser Aluminum Alloy 150S may offer you sufficient 
strength at low cost to make conversion to aluminum from 
other materials permanent and profitable. 
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VERSATILE ALUMINUM ALLOY 































TYPICAL TENSILE PROPERTIES OF VARIOUS 150S TEMPERS 
Here are typical figures for thicknesses of about .040” to .051”. Elongations are slightly lower 
for thinner sheet, slightl,, higher for thicker sheet. 

Temper Tensile strength Yield strength Elongation % in 2” 
15080 21,000 p.s.i. 8,500 p.s.i. 25% 
150S H 22 23,500 p.s.i. 16,500 p.s.i. 13% 
150SH32 25,500 p.s.i. 21,000 p.s.i. 9% 
150SH34 28,000 p.s.i. 24,500 p.s.i. 6% 
150S H 36 30,000 p.s.i. 27,000 p.s.i. 5% 
150SH38 32,000 p.s.i. 29,000 p.s.i. 5% 
150SH18 33,000 p.s.i. 31,000 p.s.i. 4% 
150SH 19 37,000 p.s.i. 35,000 p.s.i. 3% 














But that’s not the whole story of the greater strength of 150S! Here are 
typical yield strengths of 150S compared with 3S: 





Yield strength, p.s.i. % increase with 150S 


3S O: 7,000 150S O: 8,500 21.5% 
3SH12: 17,000 150SH32: 21,000 23.5% 













When drawn parts of the two alloys are compared, the difference in strength is 
even greater! Here, for example, is a comparison of drawn parts of a refrigerator 
crisper pan: 

Yield strength, p.s.i. 
Test location 3S 150S 


% increase with 1505S 







Se 2. ss so ss WED 26,100 35.9% 
Flange :-<é& « < See 24,500 38.4% 
End Sees = + ee 22,300 36.0% 



















GET THESE COMPETITIVE ADVANTAGES WITH 150S: 
If you are now using 3S, 52S, copper, brass, steel, or 
other materials, you may be able to cut manufacturing 
and equipment costs—and improve your product and 


fabrication techniques—with Kaiser Aluminum 150S! 
Today —call or write the nearest Permanente Products’ 
sales office for more information on the world’s most 
versatile aluminum alloy —150S! 








Permanente Metals 


See production samples of 
Kaiser Aluminum Alloy 
150S at the Annual Na- 


tional Metal Congress and 


PRODUCER OF 


Kaiser Aluminum 


SOLD BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND 12, CALIFORNIA ... WITH OFFICES IN: 
Atlanta * Boston * Chicago * Cincinnati * Cleveland * Dallas * Denver * Detroit * Houston + Indianapolis * Kansas City * Los Angeles 
Milwaukee * Minneapolis * New York + Oakland « Philadelphia * Portland, Ore. + Seattle * Spokane + St.Louis * Wichita 
EXPORT OFFICE, OAKLAND, CALIFORNIA WAREHOUSE DISTRIBUTORS IN PRINCIPAL 







Exposition—Cleveland, 
October 17-21. 











CITIES 
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THESE FAMOUS EMBLEMS represent some of the leading 
equipment which incorporates Blackhawk hydraulic compo- 
nents. Scores of critical designers and buyers recognize that 
Blackhawk hydraulics create exclusive advantages for the en- 
gineering, manufacturing, sale and service of their products. 





BLACKHAWK Fo corn mee DEPENDABILITY 


HYDRAULIC 


EQUIPPED 


PHEONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 25 YEARS 
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YOU ARE INVITED to write for the helpful 24-page bul- 
letin No. 1-B. It describes "BENEFITS Created for 
Ml INA Mle f Sale E NRINCETINR and Manufacturing 

Mackhawk High-Pressure Hydraulics.” It will bring 

1 helpful suggestions for profitable applications of 
“Service Proved” hydraulics on original equipment 
Blackhawk specializes in a range of hydraulic equip- 
ment and services unmatched by any other manufacturer 


BLACKHAW'K MFG. CO., 5300 W 


“Standards” or ‘‘Specials’’ — Because of continu- 
ous production and widespread use, Blackhawk’'s 
standard, cataloged pumps, rams and valves are 
available from stock at attractive prices. We also 
have the engineering and manufacturing facilities 
to develop and produce hydraulic equipment of 
special designs. We especially invite your requests 


on specialized ram requirements. 


for quotation 


’. Rogers St., Milwaukee 1, Wis. 





/AOOMBAMAAAATONOUUN 113101 ENLL 


BLACKHAWK: 


»et’s Produ 
COMPLETE HYDRAULIC SYSTEMS—PUMPS 
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t Designer’s File. 








VALVES AND RAMS 



















NEW ALTITUDE RECORDS 
in assembly and sales... 








--- both are “jet-assisted”’ by 
AMERICAN PHILLIPS SCREWS 


BT Oe MARKS IN ASSEMESS Savings zoom skyward when American Phillips 


Screws take over the cost-controls in any assembly operation. Time-savings alone climb as 
high as 50% ... over old-fashioned, slowpoke, fumble-and-fume slotted screws! Mean- 
while spoilage and rejects ... yes, and lost-time accidents, too... are grounded once 
and for all. 


Athen Next time you board a commercial airliner... or any 


plane, for that matter... look around you and see what the aviation industry thinks of 
American Phillips Screws. They use almost nothing else but! And aside from the assembly 

ut savings and the vibration-proof fastenings, there's another customer-consideration in 
DRIVER CANT suP : there, also . .. because there’s never a burr on a Phillips head to snag clothes or scratch 
WIN SETULIPS TAPERED RECES hands. Buyers of everything from airplanes to zithers, what's more, are coming to rec- 







7 ognize and look for the American Phillips crossed recess as a sure surface index of inbuilt 
quality in any product. Does yours have this sales advantage? Just write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: $89 E. Illinois St. Norristown, Pa. Detroit 2: $02 Stephenson Bldg. 















; LILI PS x= = 
IS oe METALS: Steel, 

Brass, Bronze, Stain- 

ae ee less Steel, Aluminum, 


Monel, Everdur (sili- 
| con bronze) 


A 
P 
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1. HIGH QUALITY GEARING 


Alloy steel gears and pinions 
with gear teeth generated to 
greater accuracy. Improved 
methods of heat-treating give 
increased strength—longer life. 


2. HIGH EFFICIENCY 
Antifriction bearings — im- 
proved accuracy of gears — 
maintained accurate alignment 
—effective lubrication assures 
operating efficiencies. 

3. DEPENDABLE PERFORMANCE 
Improved design, rugged con- 
struction, highest quality mate- 
rials, accurate manufacture to 
close tolerances, all assure ex- - 
treme ruggedness necessary for M 2? L S 

heavy-duty service over long ore ower in ess pace 

eriods. 
: WITH THE NEW MAXI-POWER DRIVES 


4. SMOOTH OPERATION 


The overlapping tooth action of High quality, rugged dependability characterize this new line of 
the extremely accurate gears, é = a — . : 

plus close back lash toler. enclosed helical gear drives—Maxi-Power by Foote Bros. 

ances, provides smooth, quiet These drives are available in single, double, and triple reduc- 
operation. 


tions in a wide range of sizes and ratios. 
5. MORE POWER—LESS SPACE 
The careful engineering, qual- 
ity manufacture and the use of 
Gaeet masorinds porenit the selec- FOOTE BROS. GEAR AND MACHINE CORPORATION 
tion of a smaller size unit than 


was previously necessary. 4545 S. Western Blvd. . Chicago 9, Ill. 


Mail the coupon for Bulletin or call Foote Bros’. representative 


in your City. 


6. POSITIVE LUBRICATION 


All gears and bearings are 
lubricated from a large oil - 
reservoir by a simple, efficient 
system. Oil seals at all shaft ex- 
tensions provide oil-tight con- 


struction—clean operation. BR, or: BD Fah oion Th he Beller J, 


7. APPLICATION ADAPTABILITY 


Many combinations of shaft as- 
semblies permit a wide variety 
of arrangements of gear drives 
between prime moverand driven 
equipment. Any prime mover 
may be used. 








Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 


Gendemen 


Please send me Bulletin MPA on Foote Bros. MAXI-POWER DRIVES 


N » 
8. wiDE RANGE OF SIZES cha 
AND RATIOS a 
Single, double, and triple units Company 
in a range of 42 sizes. Standard Address 
ratios from 2.08 to 1 up to 360 Cay a a 


to 1.h.p. up to 1350. ‘wae 
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GENERAL PLATE 


e Spujluje 


THERMOSTAT METAL ASSEMBLIES 


eee to meet Every Te 


If you want to cut costs and get reliable automatic 
temperature control on practically any type of prod- 
uct, use General Plate Fabricated Truflex Thermo- 
stat Metal Assemblies. 

You save money because General Plate fabricates, 
according to your specifications, complete units 
which are shipped to you ready for instant ap- 
plication. It means you eliminate costly fabrication 





mperature Requirement 


formance, thus preventing rejects and costly adjust- 
ments in assembly. 

General Plate Truflex Thermostat Metal As- 
semblies will be made to meet your specification 
requirements for temperature range, electrical re- 
sistance, Corrosion resistance, etc. However, if you 
prefer to make your own assemblies, we will pro- 
duce strip or coils to your specifications. Write for 








problems, such as buying new equipment... ex- information or engineering assistance. 
perimental and assembly adjustments are LI LDAL DODO A aa, \ 
crossed from your books. a GENERAL PLATE a 
You get reliable performance because “di stan of Matele & Contrale C , ~.\ 
: : is Si Vv ‘a ontrols Corporation 
every order Comes to you an exact duplicate 7 _ 110 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
of the original . . . consistently uniform in f ~~ Gentlemen: 
mper: i . U Please send me information on Truflex Thermostat Metal Assemblies 
tolerances, temperature reaction and per 
af ond raw stock. 
ry 
CLIP AND SEND THIS COUPON TO US TODAY Name 
7 Address. 
50 Church St., New York, N. Y. 4326 No. Elston Ave., Chicago, Wl. SS. 
757 West Third St., Mansfield, Ohio Los Angeles, Calif, i 


i4 
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It’s amazing what 


Some of the most ingenious applications of mod- 
ern adhesives do not involve fastening one thing 
to another. For example, a fast-setting Armstrong 
Adhesive sprayed on the first few turns of paper 
tape can replace more costly pre-formed cores. 
Other new Armstrong Adhesives are doing re- 
markable things to simplify fastening methods. It 
is now possible to attach metal to porcelain, wood 
to steel, metal to metal. even artificial parts to 
living human tissues. The possibilities offered by 


modern industrial adhesives are almost unlimited 





adhesives can do 


Frankly, we don't know all that Armstrong's 
Adhesives can do, But if these unusual examples 
suggest to vou that an adhesive might improve 
your product or simplify your production prob- 
lem, we'd like a chance to talk it over with vou 

Perhaps we already have the adhesive you need 
Or possibly your suggestions can guide us in de- 
veloping an adhesive with the properties vou re- 
quire. Call or write the Armstrong Cork Co., In 
dustrial Adhesives Dept., 6810 Arch Street, 


Lancaster, Pennsylvania. Available for export 


ARMSTRONG’'S ADHESIVES 


Made by the makers of trmstrong’s Linoleum 
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here are the results 
you can get by 
changing to (.arpenter Stainless 


If you are hard to convince—if you believe that all Stainless 
Steels of the same Type Number are alike, look at the jobs 
shown here. 





Each of these jobs was first done with the same type 
Stainless from another source, but look at the savings 
when the change was made to Carpenter Free-Machin- 
ing Stainless. 


The reason for savings like these is uniform free-machining 
properties in bar after bar of Carpenter Stainless, no matter 
when you buy it. If you want proof that you can cut costs on 
Stainless machining jobs, send your next production order to 
your nearest Carpenter warehouse listed below. 


UNIT PRODUCTION UP 15% ON THIS JOB 


These small instrument parts are machined to close tolerances: + .0002” on > 

the diameter, +.9005” on the length and +.0003” on concentricity. Several ey 
kinds of Type 303 Stainless were used, but unit production per shift went up 
15% when the change was made to Carpenter Stainless No. 8 (Type 303). i 


REJECTS CUT BY % & r S 


You can’t afford many rejects on mass 
production low cost jobs. When this 
change was made to Carpenter Stain- 


23,400 BONUS PARTS less No. S (Type 416), rejects were cut 


% in half and tool life increased 25%. 

Longer tool life, less machine 
= down-time, accounts for 

23,400 extra parts per run— Stainless Machining “Know-How” Is a Help on Every Job... 
and the company saves 

$456.00 per year on tool re- Useful machining information collected in our work with 

grinding now that Carpenter users of Stainless has been put into the 96-page Carpenter 

oe Stainless No. 8 (Type 303) “Notebook on Machining Stainless Steels’. For your copy, 

‘ is used. send us a note on your company letterhead, indicating 


your title. For the men in your plant, additional NOTE- 
BOOKS are available at 50¢ apiece. 





THE CARPENTER STEEL COMPANY, 117 W. Bern Street, Reading, Pa. 


| Go 


STAINLESS STEELS 


Now add to the advantages of Carpenter Free-Machining Stainless 
Rusk DELIVERY FROM YOUR NEAREST WAREHOUSE— 


qn CotOSIOn », : BOSTON CINCINNATI HARTFORD PHILADELPHIA 
s “um BRIDGEPORT, CONN CLEVELAND INDIANAPOLIS PROVIDENCE 
é S BUFFALO DAYTON LOS ANGELES ST. LOUIS 
>, CHICAGO DETROIT NEW YORK WORCESTER, MASS 


SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 
Export Department: 233 Broadway, New York 7, N. Y. ‘'CARSTEELCO”’ 
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ACCURACY! 


ZINC DIE CASTINGS GET THE CALL WHEN 
CLOSE TOLERANCES ARE REQUIRED 









TOLERANCES OF -+.002” =m) 


This one-piece master cam for General Instru- 
ment’s new automatic record changer is a typical 
example of the dimensional accuracy which can 
be obtained with ZINC die castings. Not only 
is this one-piece design extremely complex in 
shape, with gear teeth and projections accurately 
cast in place, but the various tracks (indicated at 
the right) are held to tolerances of +.002”. 


FOR EFFICIENT PERFORMANCE 


The three tracks on the cam (shown here in out- 
line) provide three different routes for a sweep 
lever stud to travel, depending upon the speed 
of the record being played—33'5 rpm, 45 rpm or 
78 rpm. The sweep lever is an integral part of 
the tone arm and any movement of the stud in 
its track is reflected in a corresponding motion 
of the tone arm head and needle. Hence the need 
for close tolerances on the track walls. 


ie 
A combination of many advantages—of which dimensional 
accuracy is only one—make ZINC die castings the most 
widely used. Every die casting company is equipped to 
make ZINC die castings and will be glad to discuss these 
advantages with you. Or write to us 


LES LES £ 
The New Jersey Zinc inti 160 Front Street, New York 7, New York. FOR DIE CASTING ALLOYS 





: "SPECIAL (unter cy) ZING | 
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G-E silicone mold release agents are used for intricate aluminum die casting 
jobs by the Dollin Corporation, Irvington, N. J. Dollin reports that no other type 
of mold lubricant permits the production of their parts with higher finish, cleaner 
surfaces and with so little sticking and breaking. This, with the reduction of mold 
down time and cleaning time made possible by the use of these release agents, 
can give die casters increased production, fewer rejects, and lowered costs. 





How can 
G-E Silicones 
help YOU? 





ELECT 


GENERAL GQ 
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There are many more uses for 
G-E silicone products than 
just as mold release agents, 
for the chemical inertness, 
temperature-resistance, and 
flexibility of these versatile 
semi-organics make them useful 


to many industries 


Some of the present 

G-E silicone applications are: 
silicone rubber for gaskets and 
insulation; silicone oils for mold 
lubricants, hydraulic systems; 
silicone dielectric compounds; 
silicone resins for high 
temperature electrical insulation 
and industrial finishes; silicone 
water-repellents (DRI-FILM ©): 
silicone gums and compounds 
for rubber manufacturers 

If vou would like to learn 

more about G-E silicones and 
what they can mean to vou in 
your business, just write to 
Section 37-10,Chemical 
Department, General Electric 
Company, Pittsfield, 


Massachusetts 


*Reg. U.S. Pat. Off. 
a | 
co49.Q6 
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A Wonder Metal Is Being Born 


FOR MANY YEARS engineers have been hoping 
for a metal as strong as steel but only half as 
heavy. By all indications, the wishes for such 
a wonder metal will soon be realized in the 
availability of titantum for commercial appli- 
cations. In addition to its high strength and 
light weight, titanium is comparable to gold and 
platinum in its corrosion resistance, retains 
much of its strength at temperatures up to about 
600 F and possesses a combination of properties 
and characteristics unmatched by any other 
known material. Truly, it is a wonderful metal, 
and one that promises to have a great effect on 
product designs of the future 

Admittedly, the present prices of titanium 
prohibit its general use. No titanium alloys have 
been made other than laboratory samples. How- 
ever, the rate of progress is amazing. Never 
before have there been such concentrated and 
intense efforts made to bring a new material 
from the laboratory stage to the commercial 
product. Tens of millions of dollars are being 
spent by a half a dozen or more companies to 
hasten the development of titanium alloys and 
lower the costs to a commercial level. Another 
five years at the present rate should bring down 
the cost of the material to a price not too much 
higher than aluminum, magnesium, and stain- 
less steels. When that has been achieved there 
will have been opened to product engineers a 
whole new world of design possibilities. 


With material like titantum and_ titanium 


alloys, vast improvements will be possible in 
the design of engines, turbines, and equipment 
that must be operated at high temperatures. 
Furnaces and heat exchangers might possibly be 
vastly improved through the use of titanium be- 
cause of its amazing corrosion resistance and 
ability to withstand high temperatures. These 
same properties of titanium might well result 
in its use for parts in food processing equipment 
and chemical and oil refining equipment. Some 
time in the near future many of our transporta- 
tion vehicles might well be obsoleted by re- 
designing them to be made of titanium and its 
alloys 

The fact that it will be some years before 
titanium will reach commercial availability at 
competitive prices tends to make one ignore 
this important development. It must be kept 
in mind that wide awake competitors who keep 
abreast of the developments might unexpectedly 
launch improved designs that possess unmatch- 
able features by virtue of the use of titanium 
The combination of properties possessed by 
this new “wonder” metal is not found in any 
other material. Titanium should be kept in 
mind in any long range design development 
program. For a product engineer to ignore the 
metal might well be a boon to his competitors 


IV F Fadubel 
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Everywhere Disks Turn Freely on New Departure 


nothing rolls like a ball 


MF Jitter — “M” Tractor 


No. 970 Tiller 
“G™ Tractor 


ta” Tractor 


N 250 Tiller -- 
supporting the dise gangs in the var 
1ous models of John Deere Disk Tillers 


are tully enclosed, thoroughly sealed 


against dust and dirt 


From small jobs to the vast areas 
of the Great Plains, free running, long 
lived New De partures are naturals for 
fast economical tillage T hey need no 


adjustments and require lubrication 
| 


only after long periods of operation 
g I I 


No, 300 Tiller’ — “A” Fegetor 


NEW DEPARTURE BALL BEARINGS 


NEW DEPARTURE + Division of GENERAL MOTORS CORPORATION + BRISTOL, CONNECTICUT + BRANCHES IN ALL PRINCIPAL CITIES 
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THE METAL SHOW 


ACKNOWLEDGING THI GENERAI 
TREND toward cost reduction through- 
out industry, the four technical groups 
sponsoring the 31st National Metal 
Exposition and Congress have chosen 
the theme “Economy in Production.” 

More than three hundred compa- 
nies in the metals, processing and test 


equipment fields have reserved space 
in Cleveland’s Public Auditorium for 
the five-day show starting October 


17th. Concurrently, 200 technical 
papers arranged by the American So- 
ciety for Metals, American Weldir 
Society, Metals Branch of the Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers and the Society for 
Non-Destructive Testing will be pre- 
sented on subjects covering different 
aspects of this same timely subject 
economy. 

Round table discussions and tech 
nical sessions on alloy steels, oxida 
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President-elect of the American Society 
for Metals is Arthur E. Focke, Researc 
Merallurgist, Diamond Chain Company. 


1949 


tion, quenching, high temperature 
metallurgy, temper brittleness and 
atomic energy metallurgy will high 
light the ASM congress. AWS ses 
sions will cover hard facing, flame 
hardening, resistance welding, weld 
ing of aluminum, arcs and electrodes, 
inert gas welding and gas cutting 
Each exhibit at the Show will em 
phasize the economies that can be 


realized through the application of 


new materials, processes and equip 
ment or by putting existing materials 
and methods to more efficient use 

ew alloys with improved heat, 
corrosion and wear resistance; new or 
refined fabrication processes and new 
test and quality control equipment 
all will mean improved product qual- 
ity at reduced cost. The seven pages 
that follow highlight the more signifi 
cant developments that will be dis- 
played in the exhibits at the Show 
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The Metal Show Continued 





High Temperature Alloy Easily Cold Worked 


HAYNES STELLITE COMPANY will add 
a new alloy, Haynes L-605, to their 
line of high temperature, corrosion 
and abrasion resistant materials. 
L-605 has outstanding cold working 
and welding characteristics in the 
1,700 to 1,800 F range. Reports are 
that drop hammer, deep draw and 
similar forming operations can be car- 
ried out as readily with the new mate- 
rial as on some stainless steels. 
Composed of 50 Co, 20 Cr, 15 W 
and 10 Ni, the L-605 alloy has ap- 
plications in turbine blades, combus- 
tion chamber liners, inner and outer 
cones and exhaust stacks for jets. 





Average Short-Time Tensile Properties of 
605 Sheet 


(0.040 in. thick, annealed at 2,200 F 


Test Ultimate —_ Elongation, 
Temp., deg F Str., psi © in 2 in 


.200 74,500 25.0 
500 50,000 15 0 
,800 22,700 16.0 
2,000 13,950 2.3 





5 
a EOS. 


by 


Haynes Stellite Company 


Combustion chambers made of Haynes L-605 corrosion and abrasion resistant alloy 
withstand flame impingement and buckling at temperatures up to 1,800 Fahrenheit. 





Process Refinement Results in Super-Precision Casting 


AMERICAN BRAKE SHOE will display 
precision castings produced by a new 
method—a development of real signif- 
icance to the foundry industry. 

Starting where investment molding 
leaves off, castings ranging in weight 
from one pound to one ton, have an 
eggshell-smooth surface and tolerances 
down to 0.005 inch. A mold for 
storage battery plates that previously 
required considerable machining, sink- 
ing of the cavity and stippling now 
needs only a simple finish grind. 

The Electro-Alloys Division will 
feature their new Thermalloy HC 
250, a high-chrome alloy that is highly 
abrasive and wear resistant, is machin 
able in the annealed state yet is hard 
enable to 650-750 Brinell and is not 
oxidized at 1,800 F temperatures 

American Forge Division will show 
forged steel aircraft starter housings 
in which the amount of carbon steel 
required has been appreciably reduced 
through redesign. The original solid 
forging weighed 36} Ib, required 49 
Ib of stock. The redesigned housing 
weighs 21} Ib, uses only 28 pounds 





in Brake Shoe C 


ompany 


Simple machining of the flat surfaces is the only finishing operation required after 
casting this alloy-iron mold for automotive storage battery plates. 
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Metal-Are Welder Is Fully Automatic 


AUTOMATIC EQUIPMENT for making rece ; 
argon-shielded metal-arc welds in Electronic circuit current supply Coil of wire 
aluminum will be demonstrated by pang cone 4 constant fo be consumed 
The Linde Air Products Company, ee Registers arc current a 
Uni f U Carbid 1 Carl / ‘ and voltage and 
; nit o mion Carbide and Carbon x tractor speed, 

orporation. The advantages of the Coton? spree ! Operating box 
process are the production of smooth, 4 f Vv inches rod up 
spatter-free welds in thick material at \/ 
high speed without the use of flux 

Butt, fillet and lap welds can be 
made in material from ,’; in. to 1} in. 
thick. Arc speeds are varied over a 














‘switch 
Welding generator Meter box e /Solenoid valves 
Direct Reverse a, / contro! flow of 
; ; current polarity current | Orive motor speed | argon and cool- 
wide range. Coiled welding rod of Pragati aah mad ant fo gas cup 
-" . ©, ey sige provide constan 
)-in. dia is used; arc current is about arc length p pom 
260 amperes. i | j propels rod 
if arc 








An electronic control maintains a 
constant arc length by varying the \Welding cable 
speed of the rod feed motor. Operat- “Generator contro! box 1 hat ng 

‘ Nenatiggeenal,! “Soeee low of argon 
ing controls include push buttons for Welding initiates rod feed o = 
inching the welding rod in threading ann a 
ar & the aing foc threading established Work-™ 
it through the driving gear, an arc- 














J 





e >a * > 7 » / ‘ 
length control knob and an “on-off Tractor carries welding ,’ Arc- surrounded with ,/ 7° 1 Welding cable 
equipment over work at _~ argon gas fo prevent /” / 
witch. Z omplete 
switch fai } ‘k constant speed pat of weld ~ Completed weld 
A carbon pencil is used to strike the puddle and stabilize ‘Wire consumed in arc 
arc between the rod and the work. As arc supplies filler metal 


the arc is struck, the surge of current The Linde Air Products Company 


closes a relay that starts the rod feed Schematic layout of Linde argon-shielded metal-arc welding machine. Electronic 
and carriage travel motors. controls maintain proper arc length by keeping arc voltage constant. 





Linc Die Castings Reduce Total Cost 


New Jersey Zinc will display a 
large selection of recently marketed 
products in which die castings and 
metal powder parts are used to sim- 
plify operation and assembly, yet still 
make possible large cost reductions. 
A complete section of the 1949 
Oldsmobile from the windshield for 
ward will demonstrate the wide ap- 
plications of zine die castings—most 
of the trim both inside and out as 
well as many parts of the engine. 
General Instrument’s new automatic 
record changer that handles all three 
speeds and record sizes will be in ac- 
tion. Eleven zinc die castings and one 
pressed-brass powder gear are in- 
cluded in the intricate under-carriage 
mechanisms 
Only four die cast parts make up a 
semi-universal washing machine pump 
Appliance Engineering Company is 
mass producing these assemblies at a 
cost well below that of earlier designs. 
Other applications include a wash- 
ing machine pump and wringer head, 3. fae Comsann 
a cigarette vending machine and a_ Eleven zinc die castings and one pressed brass powder gear permit fabrication 
locking door handle economies in drive mechansim of all-speed record changer. 
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Wide-Angle Spectrometer Aids Process Control 


NortH AMERICAN PHILIPS will pre- yer 
sent a wide-angle Geiger-counter © 
X-ray spectrometer of new design. 
Vertical scanning over a wide range 
from —38 to 160 degrees is possible 
yet specimens can be mounted hori- 
zontally. Instrument incorporates the 
close tolerances necessary for exact 
determination of the locations and in- 
tensities of X-ray reflections. 

While the specimen is _ rotated 
within the X-ray ene at a preselected 
angle, the gear-driven Geiger counter 
turns twice as fast as the specimen so 
that diffracted beams are picked up at 
all angular positions. A special focus- 
ing system limits angular divergence 
and improves image _ resolution. 
Angles are indicated directly to one 
one-hundredth of a degree. 

Equipment operates in conjunction 
with a high-output, water-cooled, 
X-ray tube energized from a full-wave 
rectified power supply. Unit can be 
placed on or removed from the X-ray 
source, thereby increasing utility and 
flexibility of the X-ray generator. 

Process control economies result 
when two of these instruments are op- 
erated simultaneously from a single 
X-ray tube. The duty factor is there- 
fore multiplied and the cost per hour 
of operation reduced for each unit. 
One or more cameras and electronic- 
ally controlled recording devices can 
be used in plotting image patterns. 





« ot 


a 
North American Philips Company 


Wide-angle Geiger-counter spectrometer incorporates close tolerances needed for 
exact determination of positions and intensities of X-ray reflections. 





New Nickel-Silver Rod 
For Gas Welding 


WELDING AND BRAZING with nickel-silver rods of thin 
sheet steel by the shielded arc method will be the 
highlight of the American Brass Company exhibit. 
In addition, duplex tubes having inner and outer walls 
of different materials and condenser sheets of Muntz 
metal drilled for these tubes will be shown. 

Welding rod No. 828—46.50 Cu, 43.38 Zn, 10 Ni, 
0.10 Si, 0.02 P. provides a reasonably good match 
with silver-colored parts. It produces high-strength 
welded joints in steel or cast iron at welding tempera- 
tures of 1,690 Fahrenheit. Material performs best in 
oxy-acetylene welding or brazing operations, is not suit- 
able for arc welding. 

Everdur rod No. 1010—96 Cu, 3.0 Si, 10 Mn—will 
also be demonstrated. Copperish in color, material can 
be used in inert-gas, shielded-arc welding process. Melt- 
ing point is 1,870 Fahrenheit. 


Motor Commutator 
Is Simple to Fabricate 


REVERE COPPER AND BRASS will exhibit applications 
of copper, brass, nickel-silver and aluminum to prod 
ucts in the automotive, aviation, electrical and home 
appliance fields. Demonstration samples of copper 
applications include phonograph record molds in which 
groove detail is especially precise, automotive radiator 
cores, refrigerator dehydrator elements and small elec- 
tric motor commutators 

‘In the latter application, oxygen-free, high-conductiv- 
ity copper sheet is stamped and rolled to form the 
cylindrical shell on a multi-slide machine. A tough, 
insulating plastic is molded around bent projections 
within one end of the shell. The commutator segments 
are then formed by sawing a series of parallel slots in 
the shell to a depth equalling the thickness of the 
copper. Tolerances of 0.001 in. are held on the diameter 
and length of the shell 
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MAGNAFLUX CORPORATION _ will 
show off their MA-3 inspection equip- 
ment for automotive forgings. Unit “Black light 
is designed to handle a variety of dif- lamps —__ 
ferently-shaped _ parts connecting 
rods and steering gear components 
such as spindles, arms and supports. 

Machine processes a maximum of 
1,200 parts per hour, allows rapid but 
complete inspection of all surfaces 
subject to defect. Change-over time 
from one type of part to another varies 
from 15 to 30 minutes. 

Parts are loaded on conveyor fix- 
tures and carried between magnetizing 
heads where they are clamped. A 
300-amp, low voltage alternating cur- 
rent is applied to induce a circular 
magnetic field in the part. The con- 
veyor then carries the parts through 
a hood where fluorescent-dyed ferrous 
particles suspended in a light oil are 
sprayed on all surfaces. 

In the next step, parts are carried 
to the inspection booth, where they 
are clamped, removed from the con- 
veyor fixtures and rotated for inspec- 
tion under near ultra-violet lights. 
This “black” light causes any formed 
indications to glow brilliantly by ac- 
tivating the fluorescent dye in the 
particles as the parts rotate. 

Acceptable parts are automatically 
directed from the tilted tray to one 
side and fed through a demagnetizing 


Magnafluz Corporation 


coil. Rejects are dropped out the other Inspection machine rotates 1,200 forgings per hour in “black” light. When defects 


side when a foot switch is depressed. 


appear, operator presses foot switch to reject part into chute. 





Versatile Shape Cutter 
Is Moderately Priced 


AIR REDUCTION SALES CORPORATION will take the 
wraps off a new shape-cutting machine. The Airco 
No. 3 Monograph is a portable, oxyacetylene unit that 
cuts stock up to 8 in. thick, 32 in. wide and 56 in 
long. By adding 80-in. track sections, the cutting area 
can be extended as desired. In addition to simple 
cutting jobs, the equipment can also handle bevel work. 
Torch, tip, manual tracing device and a carrying case 
are included in the selling price of 695 dollars. 

Second item of interest will be the Aircomatic gas 
shielded metal arc welding process introduced at the 
1948 Metal Show. Significant feature is the adoption 
of the process to stainless steel. Previously, aluminum 
was the only metallic wire that could be fed through 
the manually-operated gun. 

According to Airco, stainless can be welded in all 
standard joint designs in thicknesses of 4 inch. 


New General-Purpose 
Aluminum Alloy 


THE ALUMINUM DIVIS‘ION, Permanante Products Com- 
pany, will stress their new 150S aluminum alloy. Com- 
pared to the 3S composition, 150S has 20 to 40 percent 
greater strength in the finished part, uniform grain size 
in all tempers, uniform etched surfaces, clear anodized 
finishes, high lustre buffing and good workability 





Tensile Properties of 150S Aluminum Alloy 


Elongation, 
Temper Tensile Str., psi Yield Str., psi * in 2 in 
j P 


150SO 

150SH22 
150SH32 
150SH34 
150SHI18 
150SH19 


2 
,500 16,500 13 
500 21,000 » 
,000 24,500 6 
,000 31 ,000 4 
,000 35,000 3 


,000 8,500 5 
) 


AWM & to 
SIO DU we 
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Low-Temperature Silver 


HaANby & HARMON will feature silver brazing alloys that 
have relatively low melting points. Sil-Fos alloy—copper, 
phosphorous and 15 percent silver—flows at 1,300 F, 
provides ductile leak-tight joints on copper, brass, bronze 
and other non-ferrous alloys. Easy-Flo—copper, zinc, cad 
mium and 50 percent silver—melts at 1,160 F, joins 
metals having melting points above this figure and is 
particularly effective when joining dissimilar metals. 

These alloys are adaptable to a variety of heating meth- 
ods including torch, furnace, induction, gas-air and elec- 
trical resistance. Application can be by hand or by 
preplacement in the form of rings, washers and pieces of 
flat sheet 

Proven applications of these brazing alloys include 
frames for chain saws, moldings for automobile windows, 
motorcycle crankshafts, hydraulic shock struts for air 
plane landing gears, copper dampers in large generators. 





Brazing 


Alloys 


aie i | 


we 








Squares for joining “ 
upper and lower ends 


of biades —— re 


Handy & Harmon 
Food mixer blade assembly joints are made with Easy-Flo brazing 
alloy ring and squares at rate of 12,000 per day. 





Machining Speeds Incre 


VANADIUM ALLOYS STEEL COMPANY will spotlight a new 
ultra high speed steel—Vasco Supreme. Machining speeds 
15 to 100 percent higher and wear resistance several times 
greater than other tool steels result ir longer production 
runs and more pieces per grind. Five percent cobalt in 
addition to 1.5 C, 12.5 W, 4.75 Cr and 5.0 V is the main 
difference when compared with other compositions. 

The working hardness of Vasco Supreme is 65-67 Rock- 
well C; its quenching and tempering temperatures 2,200 
F and 1,050 F, respectively 

The machining of SAE 52100 bearing races exemplifies 
the improved performance gained with Vasco Supreme as 
the tool material. Previous cobalt steel tools averaged 667 
pieces per grind at a speed of 75 sfpm. Tools made of the 
new alloy average 1,937 pieces at 94 surface feet per 
minute 

A Vasco Supreme spline broach used on cast iron gears, 
has a record of 80,200 pieces. The life of previous broaches 
made of 18-4-1 high speed steel is 10,000 gears. 


ased With New Steel 









: a 
Vanadium Alloys Steel Company 
Cobalt high-speed steel forming tool cuts shoulders of SAE 
2112 exhaust valves at rate of 1,985 units per grind. 





Range of “Temperature™ 
Sticks Expanded 


THE TemMpi® CORPORATION will show. their expanded 
line of temperature indicating sticks and pellets. Working 
temperatures up through 2,000 F can be controlled to 
within one percent of actual value. Fifty-six different 
sticks and pellets are available starting at 113 Fahrenheit. 
Critical temperatures are at 12-deg intervals up to 400 F, 
at 50-deg intervals above this figure 

Control of preheat for welding as well as post-heat 
for stress relief, flame cutting, tempering, forging, casting, 
molding, drawing, straightening, heat-treating in general, 
and other applications are now possible 





Tempil® Corporation 
Temperature-sensitive pellet indicates material ambient is be- 
tween 1,950 and 2,000 Fahrenheit. 
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INTERNATIONAL NICKEL will display Inconel ‘X’’, the 
latest of a series of age hardenable alloys. Outstanding 
property is high strength under sustained or cycled stress at 
temperatures ranging from sub-zero to 1,500 Fahrenheit. 
The metal is well suited for use in rocket motor assemblies, 
gas turbine rotor blades and testing machine grips. 

Short time tensile strength of 0.05-in. Inconel ‘X” 
sheet annealed and aged is 160,000 psi at room tempera- 
ture. The directly aged material retains 90 percent of ten- 
sile and yield values up to 900 F, and 80 percent up to 
1,100 Fahrenheit. Where the material is solution-treated 
and aged, the yield strength at 1,100 F is 90 percent of 
room temperature value. 

Nominal composition of Inconel “X” is 70 Ni, 15 Cr, 
2.5 Ti, 7.0 Fe, plus traces of several other elements. 

The alloy is particularly useful where corrosive or 
oxidizing conditions exist in highly stressed parts. If the 
temperature encountered is at or above 1,100 F, full heat 
treatment must be applied; while the combination of cold 
working with heat treatment gives higher strengths at tem- 
peratures below 900 Fahrenheit 

Large sections require a stress-equalizing anneal before 





Inconel “ X ”’ Sheet and Strip 
Range of Room Temperature Properties for Mill Production 


Gages 0.025 to 0.250 inch 


Annealed and 
ged 


Annealed 


Property 


Tensile strength 100 ,000-140 ,000 150 ,000-175 ,000 

Yield strength 0.2 percent offset, 

psi ; 40 ,000- 80,000 100 ,000-130,000 
2 5 20-30 


Percent elongation in 2 inches 35-60 


Hardness, Rockwell 77-100B 30-40C 
Specific heat-—room to 212 F 0.10-0.11 

room to 1,652 F 0 13 
Magnetic permeability 1.0028 
Melting point, F 2, 540-2 ,600 
Density, |b per cu inch 0.3 
Specific gravity 8 3 





New Nickel Alloy For High Temperature Uses 
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International Nickel Company 
Workability and weldability of Inconel “X” nickel alloy for 
high temperature use is exemplified by exhaust system expansion 
joint for jet engines. Single weld runs full length of part. 


aging. Material so treated has better ductility than when 
directly aged, yet there is little loss of strength. Equalizing 
and aging and also directly aged material is for applica- 
tions up to 1,100 Fahrenheit. For applications above 
1,500 F, the effect of age hardening is lost and the alloy 
is then used in the annealed condition 

The metal is made in the form of billets, tubes, rods, 
springs, bolts, wire and sheets; can be easily welded 
machined and forged, but not cast. Nearly all commonly 
used welding methods are applicable 





Electrode Selector 
Lengthens Life of Welders 


METAL & THERMIT CORPORATION will demonstrate 
their expanded line of arc welding machines in which 
simplicity of current control is the special design 
feature. Separate plug-in connections are provided, one 
for each size electrode that is used with a particular 
machine. Burning and corroding of contact points, 
characteristics of the rotating type selector switches, 
are greatly reduced, providing longer life of parts. 

Capacities of the welders range from 150 to 400 
amp for d-c motor-generator sets, 200 to 400 amp for 
gasoline engine driven d-c sets. 


Automatic Control 
For Speed Changers 


REEVES PULLEY COMPANY will have a new hydraulic 
control for their variable speed transmissions. 

The control consists of a piston and valving assembly 
that replaces the hand-operated adjusting wheel. Move 
ment of actuating linkages through an arc up to 50 
deg permits variation of output speeds. 

Advantages of the control are synchronization of 
different machines or separate sections of a single ma- 
chine, maintenance of constant tension and uniform 
winding speeds and control of uniform pressures, 
weights, liquid levels and temperatures. 





Propuct ENGINEERING — Ocroser, 1949 


87 








The Metal Show Continued 








Silicon Bronzes Solve Corrosion Problems 


BRIDGEPORT Brass will discuss the design aspects of 
Duronze silicon and aluminum bronze alloys that exhibit 
high strength and effective corrosion resistance in a wide 
variety of applications. Combinations of these materials 
with other metals, both ferrous and non-ferrous, in the 
form of Duplex tubing will also be featured. 




















: 
Five grades of Duronze containing tin, silicon, aluminum 
and arsenic, in addition to copper, fill many uses where : . 
properties such as tensiles to 100,000 psi, extreme malle- | 
ability, toughness, hardness up to Rockwell B 90, machin- | 
ability or workability are of prime importance. 4 
Graphic example of material replacement is the cold ; 
Mechanical Properties of Duronze II Strip 
Compared to Phosphor Bronze and Copper n saat Minnis eae 
a Dew Yellow brass faucet screw (below) and silic n bronze counter 
, part (above) after one year in contact with well water 
Bronze (I lectrolytic 
Property Duronze IT (Grade A) Tough Pitch 
headed, roll threaded faucet screw illustrated. Impuritie 
Tensile strength, psi Hard 94,000 81,000 50,000 in water caused dezincification of the yellow brass (6 
_ Soft 60 ,000 50,000 34,000 Cu, 38 Zn) corroded part. Undamaged part is an alloy of 
Yield strength, psi Hard 38,000 5,000 #5 O00 98 Cu, 2.0 Si that had same period of service as first scre 
Soft 25,000 21,000 11,000 Pe Sones sail ezs ' I ‘ angie, ait 
Elongation, percent Hard 8 10 6 Outer surface of the dual metal tubing can be low carko: 
in 2 in Soft OO 52 45 steel, aluminum, Monel or stainless; inner material can 
Rockwell hardness ee a 87 on be copper, brass, silicon or aluminum bronze Application 
7 ” are heat exchangers and processing equipment 
Vacuum Die Cast Aluminum Bronzes Economical 
VACUUM DIE CAST Aur-O-Met alloys 
and their recent applications will 
highlight the Aurora Metal Company 
booth. These aluminum, aluminum 
nickel and silicon bronzes have tensile 
strengths ranging from 55,000 to 
120,000 psi, high corrosion and abra- 
sion resistance, and desirable shock 
load characteristics. Increased strength 
with reduced weight and machining 
make possible overall cost savings. 
A 7-lb milk bottle capper bod ° a 


formerly sand cast from German silver: 
was redesigned as a die casting of 
iluminum bronze alloy (89 Cu, 9.8 
Al, 1.0 Fe). New part has tensil« 
strength of about 80,000 psi and a 
hardness of approximately Rockwell 
B90. Material is heat treated to 1,675 
F, soaked, quenched and then drawn 
it 950 Fahrenheit. Costs of material 
ind machining were reduced, re 
sistance to lactic acid was increased, 
linear dimensional accuracy held to 
half of one percent 





Ds 7 y sjoht - 
Production costs of a 6-0z gun sigh Aurora Metal Company 
were reduced percent by changing Vacuum die cast bronze alloy parts have linear dimensional accuracy down to half of 


from brazing to vacuum casting one percent, vary in weight from a fraction of an ounce to 38 pounds. 
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Inland Steel Company 
RAILROAD CAR FRAME is welded of channels, angles and plates of a low alloy steel. Because of their low carbon con- 
tent, low alloy steels do not require special handling. Use of this material results in less deadweight and more payload capacity. 


High Strength, Low Alloy STEELS 


Staff Report—Production of high strength, low alloy steels, low in carbon content, with 
high elastic properties (ductility and yield point) in the as-rolled or as-annealed condi- 
tion, good forming and welding properties, improved corrosion resistance in certain 
environments, and high strength-weight ratio, has expanded greatly in recent years. 


A NEW GROUP OF STEELS with en- al compositions are listed in Table (1) High strength in the hot rolled 
hanced mechanical properties and I, and usually contain, in addition to ondition, permitting weight redu 
fabricating characteristics has been carbon, phosphorus, sulfur and man tion in many designs; (2) adequate 
leveloped in recent years. Rept t ganese, three to five of the following ductility to obtain satisfactory fabri 
ing an optimum balance betws ement Silicon, copper, nickel, cating performance with — standard 
valuable properties of high alloy steels 1rO! molybdenum, zirconium equipment; (3) increased resistance 
ind the low cost of mild carbon steels, aluminum. Total alloy content to atmospheric corrosion; (4) im- 
these materials are known as “high aries from 2 to 4.5 percent proved notch toughness; (5) higher 
strength, low alloy’’ steels. Commer In general, these steels provide fatigue strength; (6) good weldabil- 
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Table I—Compositions of Typical High Strength, Low Alloy Steels* 
Trade Name Composition, percent 
and 
Manufacture - —— —— - _ — : 
© Mn P S Si Cu Ni Cr Mo Zr Al 
Aldecor 0.12 0 .15- 0.08 0.05 0.35- 0.35- 0. 16- 
Republic Steel Corp. max. 0.40 0.15 max. 0.75 0.60 0.28 
Cor-Ten 0.12 0.20- 0 07 0.05 0.25- 0.25- 0.65 0.50- 
Republic Steel Corp., max. 0.50 0.15 max. 0.75 0.55 max. | 
United States Steel Corp. 
Double Strength 0.12 0.50- 0 04 0.05 0.50- 0.50 0.10 
Republic Steel Corp. max. 1.00 max. max. 1.00 1.10 min. 
Hi-Steel 0.12 0.50- 0.050- 0.05 0.15 0 .95- 0.45- 0.08 0.12- 
Inland Steel Co. max. 0.90 0.120 max. max. 1.30 0.75 0.18 0.27 
Mayan-R 0.12 0.50- 0 08- 0.05 0.10- 0.50- 0.25 0.40 
Bethlehem Steel Co. max. 1.00 0.12 max 0.50 0.70 0.75 1.00 
N-A-X High Tensile 0 08- 0.50 0 04 0.05 0.60- Resid. Resid 0.50 0.05 
Great Lakes Steel Corp. 0.15 0.75 max max 0.90 0.65 0.15 
Yoloy HS 0.15 0.75 0 100 0.05 0.30 0.75- 1.50 
Youngstown Sheet and max. max max. max max. 1.25 2.00 
Tube Co. 
For Comparison 
Mild Carbon (SAE 1019 0.19 0.85 0.045 0.05 
max max. 
Deep Drawing Carbon Steel 0 06 0 30 0.010 0.025 


* These do not represent all of the commercial compositions available in this class of steels. 





ity; (7) improved abrasion resistance. 

Steels of this type, often called 
“high strength steels’, have been 
given the designations SAE 950 and 
ASTM A242, and are normally fur 
nished in hot rolled, normalized or 
annealed condition to minimum static 
mechanical properties of 50,000 psi 
yield strength and 70,000 psi tensile 
strength (see Table II). These steels 
are intended for use without further 
heat treatment except for preheating, 
post heating or stress relieving opera 
tions which are sometimes used in 






90 


conjunction with metal-arc welding of 
heavy sections. These steels can be 
purchased in any of the standard 
shapes or forms normally available in 
carbon steel. Because of their im- 
proved properties and low cost, they 
have been found particularly advan- 
tageous in many types of structures 
such as mobile equipment. 
Corrosion Resistance 
which are 


Use of thinner sections 


allowable with the low alloy steels 
might be of no advantage to designers 
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if life was determined by corrosion 
and if these thinner sections rusted as 
fast as mild carbon steel. Fortunately, 
however, the atmospheric corrosion re- 
sistance of the low alloy steels is high 
enough to more than compensate for 
the reduced cross-section thickness. 
Atmospheric corrosion resistance 
of most of the low alloy steels is from 
i to 6 times that of mild carbon steel, 
and from 2 to 3 times that of copper- 
bearing steel (0.17 to 0.27 percent 
Cu) 


greatly in their corrosiveness; 


Of course, atmospheres vary 
inland 
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United States 
WEIGHT SAVING of one ton in every unit is made possible by use of low alloy steel in construction of trailer bodies. Redesign- 
ing structure with thinner sections throughout resulted in 44 percent more bodies from same total tonnage of steel. 


Steel Corp 
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rural atmospheres are milder than in- 
dustrial or marine atmospheres ; indus- 
trial atmospheres themselves vary 
according to degree of contamination ; 
dry inland atmospheres are the least 
corrosive. However, low alloy steels 
exhibit only 3 to 4 the weight loss of 
copper bearing steels, and } to 3 the 
loss of plain carbon steel; this superi- 
ority is more pronounced in the more 
corrosive atmospheres. Also, there is 
much less tendency for pitting or lo 
calized corrosion to occur, this being 
particularly serious in low copper 
steels and open hearth irons 

In structures subjected to particu- 
larly severe corrosive action, length of 
life may become more important than 
weight reduction. By using low alloy 
steel sections of the same size as plain 
carbon steel, life of the structure is 
greatly increased and maintenance 
costs reduced. Also, where equal sec- 
tions are used, the low alloy steel sec- 
tion could corrode to a much greater 
extent without impairing its safety 

This improved corrosion resistance 
is of prime importance in lightweight 
mobile structures exposed to severest 
corrosive atmospheres and having sur- 
faces—such as the inside of a hopper 
car or a dump truck body—which can 
not be painted periodically to give 
added surface protection. In coal car 
service after approximately six years, 
the relative corrosion rates based on 
loss in weight was 1.0 for a low alloy 
steel (nickel-copper), 1.73 for copper- 
bearing steel (0.25 percent min Cu), 
and 2.15 for mild carbon steel. Sub 
sequently, cars made of mild carbon 
and copper-bearing steels had to be 
replaced, while after twelve years 


service the low alloy steel had consid 
erable service life remaining. 
Low 


alloy steels are also useful 





FRAMEWORK MADE OF LOW 


ALLOY STEEI 
Fruehauf van trailer, by eliminating deadweight. 









Youngstown Sheet and Tule Comyany 


increases carrying capacity of 
Cutaway 


view shows construction 


using roll-formed sections of low alloy steel, which combines lightweight with strength. 


where corrosion 
ondary 


resistance is of sec- 
importance to strength: In 
lightweight mobile structures subject 
to less severe corrosive atmospheres 

such as agricultural equipment—or 
having surfaces that can be painted 
periodically—such as truck trailers. 
An interesting fact in this connection 
s that paint lasts longer on low alloy 
steels. The accompanying chart indi- 
ates that the life of iron oxide paint 
is approximately 40 percent longer on 








Table II—Minimum Pr« 


As furnishe 


Thickness or Up to 0 
Diameter, in 0.0709 
incl 

Yield point', psi min 50,000 
Tensile Strength', psi min 70,000 
Elongation? in 2 in., percent 30) 
Elongation® in 8 in 
Bend Test®, 180 deg D 1T I 


1 For severe cold forming operations req 
point and tensile strength requirements may 
purchaser 


2 ASTM standard rectangular specimen 2 in. gage length 
I 


For plates, see Note 5 


*Where 0 505 diameter, use ASTM standa 
ASTM E38.) 

5 Plate material 0.180 and heavier is customarily tested in 8 in. gage length using 
standard rectangular specimen subject to moc 


* ASTM A242. 


luring greater ductility 


yperties of SAE 950 Steel 


d by the mill 


0710 to 0 2300 Over 1 Over 1 
0 2299 to 1/2 to | to2 
incl incl incl incl 

50,000 50.000 47 000 45 000 

70,000 70,000 67 ,000 65 ,000 
> 7 4 794 
1,500,000 ‘tensile strength 

) é jl D 2T »=3 


, some relaxation of the yiel 
be allowed on agreement between producer and 


(ASTM E8 


Minimum thickness for plates over 48 in. wide is 0.180 in 


a 


rd round specimen 2 in. gage length 


ASTM 


lication of ASTM A242. (ASTM Es 
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a low alloy than on a plain carbon 
steel. When galvanized, alloy 
steels can be given a greater coating 
thickness than mild steel. In many 
applications, such as hot water tanks 
and refrigerator car parts, this phe- 
nomenon is put to economical use. 
Some low alloy steels also have out 
standing resistance to combustion gases 
at relatively high temperatures 
on automobile mufflers and 
applications show life increases 


low 


Tests 
similar 
of 
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Bethlehem Steel Company 


LONGER LIFE OF PAINT is indicated in 
this comparison weathering test of primer 
paints on low alloy and mild carbon steels. 
Life of iron oxide paint on low alloy steel 
is approximately 40 percent longer; red 
lead paint lasts as much as 100 percent 


longer. Tests were on 6 ft. angle lengths 
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Table I1I—Average Mechanical Properties of Commercial High Strength, 
Low Alloy Steels 


, 


(Specimens from hot-rolled plate less than 1/2 in. thick, usually 1/4 in. 


Yield Tensile 
Point, Strength, 
Trade Name psi psi 


Aldecor 50,000! 70 ,000! 
Cor-Ten 55,000 75,000 
Double Strength 50,000! 70,000! 
Hi-Steel 60,000 74,000 
Mayari-R 57,600 71,900 
N-A-X High Tensile 52,0008 72,000? 
Yoloy HS 55,000 72,000 





For Comparison 

SAE 1019 Sreel 

Deep Drawing Steel’ 
(H.R. 33,000 50,000 
(C.R. 29,000 44,000 


36,000 64,000 


Charpy 
Elong Shear Impact, Endurance 
in Sin. Strength, ft-lb Limit, 
percent psi Room psi avg 

Temp 

avg 
23 3/4 T.S 40 42,000 
26 3/4 T.S. 50 49 000 
28.0 50,000 
27 > 45 ,000 
21 3/4 T.S. 1054 48,000 

gg 54 


1 Minimum values—average values not disclosed. 


7 


? Specimen 1/8 in. thick x 1/2 in. wide x 2 in. gage length (for these two values ouly 


3 Keyhole notch. 
*V notch 
keyhole notch results 


Since this is a different method of testing, values cannot be compared with 


§ Cold rolled in 1/16 in. thickness and thinner; thicker sheets are hot rolled 





Table IV—Short-Time Tension Test of a Typical Low Alloy Steel at 
Elevated Temperatures 


Temperature Yield Point, ensile Strength, Elongation Reduction in 
of Test, psi psi in 2 in., percent Area, percent 
70 52,000 75,000 35 0 72 
400 41,500 64,500 3220 730 
600 36.500 68,750 100 69 0 
800 30 ,000 71,500 3440 69 4 
1,000 26,500 46,500 42 0 65 1 
1,200 12,000 21,500 460. § 4.0 





100 to 300 percent, compared with 
mild steels of comparable gage 

To simulate corrosion attack by 
brine drippings from refrigerator cars, 
samples of steel and iron were exposed 
to the atmosphere and sprayed twice 
a week with a ten percent brine solu- 
tion. The results showed that low 
alloy steels are superior to open hearth 
iron, copper-bearing steel and wrought 
iron under these conditions 


Higher Strength 

Limiting factors governing allow 
able working stresses in metals of 
construction are the yield point and 
the endurance or fatigue limit; these 
have much greater significance than 
the tensile strength. As shown in 
Table III, these new steels have a 
yield point about 13 times that of 
plain carbon steel. The endurance 
limit is 60 percent higher than that 
of structural carbon steel (ASTM 
A-113), giving greater resistance to 
the vibrations and reversals of stress 


9? 


to which mobile equipment is  sub- 
jected. Endurance limits determined 
on rotating beam specimens average 
10 to 45,000 psi, or about 60 percent 
of the tensile strength. This fatigue 
value is also considerably higher than 
that of medium-manganese or silicon 
structural steel. 

Because of the excellent tensile 
properties of these steels, high work- 
ing stresses are allowable. However, 
modulus of elasticity is the same as 
for plain carbon steels. Since the de- 
flection of a member under loading 
is inversely proportional to its mod- 
ulus of elasticity, the use of higher 
allowable unit stresses will be ac- 
companied by a corresponding in- 
crease in deflection, unless the section 
is designed specifically to obtain in- 
creased stiffness. 

By employing properly designed 
thin, high strength, low alloy steel 
sections, dead weight has been re- 
luced in mobile equipment without 
excessive sagging under load. Rail 
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way freight cars, for example, have 
been made 4,000 to i0,000 Ib lighter 
with these steels as compared with 
designs utilizing plain carbon steel. 
Similarly, 30 ft truck trailers have 
been redesigned with 1,500 to 2,500 
lb weight savings. 

In designing for reduced weight 
in structural parts, the following 
average “tensile-ductility’” values for 





Thick- Percent 
ness Percent Elongation* Reduction 
in. 2 in 8 in. of Area 
1/16 29 
1/8 30 
3/16 25 
1/4 26 60 
3/8 26 59 
1/2 2 59 
7 


2 in. gage length on 14 in. wide ten- 
sile samples; 8 in. gage length on 1% in. 
wide tensile samples. (Information from 
Inland Steel Co.) 





various sheet thicknesses of a typical 
low alloy steel should be noted 

This high ductility accounts for 
the excellent workability and success- 
ful fabrication of the low alloy steels. 
Workability is far superior to other 
types of steels which have yield points 
of approximately the same order 

High strength characteristics of 
these low alloy steels are retained 
at moderately elevated temperatures. 
Table IV shows results of short-time 
tension tests on } in. round bar stock 
at elevated temperatures. 


Notch Toughness 


The low alloy steels obtain their 
high tensile properties from the al- 
loying elements. This enables carbon 
to be reduced to values that give im- 
proved working, fabricating and im- 
pact properties, compared with plain 
carbon steels of equal yield point 
which necessarily have much higher 
carbon content. High yield point can 
be achieved in plain carbon steels by 
increasing carbon content, but at the 
expense of notch toughness, ductility 
and weldability 

Notch toughness, or ability of these 
steels to withstand sudden blows, as 
indicated by Charpy impact test val 
ues at room temperature, is a good 
deal higher than plain carbon steels 
of equal yield point. This factor ts 
important where the service life of 
mobile equipment is likely to be af- 
fected by impact 

These excellent impact properties 
exist both at notmal and at low tem 
peratures. This is shown in the fol- 
lowing comparison of Charpy impact 
values of a low alloy steel and a plain 
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(high) carbon steel of approximately 





equal tensile strength: Table V—Properties Resulting from Precipitation Hardening of a Low 


Alloy Steel 








Charpy V-Notch Impact,* ft-lb 1/2 in. plate—as rolled condition 
Tempera- —__— 
ture, F Typical Low ' —— P 
SAE 1035 Alloy Steel a Heat : — Charpy Impact (Keyhole Specimens) in ft-lb 
lreatment Yield Tensile Percent 
—— Point, Strength, Elong ~ 
, sc 130 Temp., Time, psi psi in 2 in 
32 44 130 F hr 75 F 0} -25 F —50F 
0 25 128 ; . 
—25 15 125 . ai ie 
—50 10 115 950 l 86,060 95,540 32.5 51.0-36.5 26.0-26.0 24.0-24.0 21.0-13.0 
awe g 95 950 2 86,260 98,520 32.0 51.0-49.5  22.0-14.5 21.0-15.0 10.0- 6.0 
—100 5 70 950 4 86.260 98,280 29.5 49.5-50.0 240-19.0 22.0- 5.0 21.0-19.0 
950 8 | 82,940 94,990 30.0 460-460 38.0-33.0 240-220 18.0- 60 
950 16 76,220 89,750 29.5 53.0-58.0 59.5-49.5 32.0-48.0 23.0- 5.0 
* Specimens 0.394 x 0.394 x 2 in. with ’ 
45 deg milled notch having 0.01 in. bot- 1,000 1 82,980 98,000 30.0 49.0-46.0 29.0-25.0 24.0-22.0 26.5-21.5 
tom radius, leaving 0.315 in. under notch. _ 1,000 2 85,040 94,360 31.8 50.5-47.0 55.5-31.0 22.0-21.5 — 21.0-21.0 
(Information from Youngstown Sheet 1,000 + 79,650 91,920 29.2 52.0-49.0 52.0-43.5 330-260 26.0-17.0 
and Tube Co.) 1,000 8 80,180 87,950 30.0 = 56.0-50.5  60.0-56.0  49.0-32.0 — 26.5-18.5 
1,000 l¢ 72,420 =&3,420 31.5 59.0-59.0 62.0-59.5  56.0-55.5 32.5-27.0 
The excellent performance of the 1,050 1 81.700 95,980 262 56.5-55.0 55.0-32.5 24.0-19.0 24.0-21.0 
low alloy steel in this test is in part 1,050 2 81,010 93,830 28.5 | 57.0-54.0 56.0-50.0 53.0-14.5  — 27.5-25.5 
explained by the fact that all test 1,050 4 78,090 86,560 29.0 56.0-51.0 61.5-57.0  56.0-52.0 $7.0-22.5 
specimens were normalized at 1,600  1:050 8 | 73,280 82,240 31.0 | 65.0-56.5  61.5-56.0  58.5-52.5  54.0-53.5 
i a we - rmaneee a be 1,050 l¢ 69,570 79,180 35.0 60.0-59.0  64.0-59.0 57.0-50.5 59.0-55.0 
F before machining. The low alloy 
steel used in this test, for instance, 1,100 l 83,770 90,800 30.8 50.0-48.0 51.5-36.0 56.0-28.0 43.0-33.0 
had a room temperature impact value  !.100 2 | 76,910 85,000 30.0 | 56.0-48.0  56.5-56.0  50.0-48.0 — 61.0-29.0 
f 105 lled j ralue of 130 1,100 4 5.320 = 81,600 31.5 62.0-49.5 60.0-58.0 63.0-54.0 57.5-50.0 
0 as-rolied, and a value OF 15 1,100 S$ 72,080 78,100 34.5 58.0-57.5 57.0-57.0 61.0-54.0 59.0-49.5 
after normalizing. 1,100 l¢ 66.040 77.420 35.5 77.0-55.0 63.0-63.0 60.0-44.0 65.0-39.0 
These notched-bar impact values 
at low temperatures are a good indi posenccsasibaesdhe i cots 
cation of toughness under actual serv 
ice conditions. The low alloy steels . 
are much better than ordinary steels tively short precipitation hardening even the untreated low alloy steels is 
in notch toughness at low tempera treatments at moderate temperatures. better than that of plain carbon steels 
tures; they thus exhibit superior re Table V_ gives tensile and impact Service tests in coal and coke chutes 


sistance to fracture under overland at results—tested at room and low tem- 
notches, re-entrant angles, or at other peratures—of samples heated for var- 
points of restraint. ious times at various temperatures. 
Precipitation hardening also results in 
increased abrasion resistance. Shown 

Although these steels are intended on this page is a precipitation hard- 
for use without further heat treatment, ened low alloy steel winch head which 
the strength of these steels in the far outlasted an ordinary carbon steel 
group containing well over 0.60 per- head in an abrasion-wear test. ; 
cent copper can be increased by rela However, abrasion resistance of 
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compared with low carbon copper and plain sheet steels, are phere (Kure Beach, 
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proved that a low alloy steel has 
about 2 or 3 times the abrasion re- 
sistance of the carbon steel ordinarily 
used in this application. The railroad 
wheel under test illustrates the out 
standing abrasion resistance of a 
low alloy steel containing very little 
copper. 

Hardenabilities of these steels are 
generally so low that plain end 
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( nited States Steel Corp, 


SUPERIOR CORROSION RESISTANCE of low alloy steel, as industrial atmosphere (Kearny, N. J.), and in a marine atmos- 


N. C.). Controlling factors are amounts 


shown by these time-corrosion curves of weight loss in (left) an of sulfur dioxide (industrial) and salt water spray (marine). 
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Table VI—“L” Bar Hardenability 
(Rockwell C) of a Typical 
Low Alloy Steel 
Quenched from 1,630 F 
Cooling — 

Rate 


Distance at 
from 1,300 F 


egy deg Percent Carbon 
nd, in F 0.07 


sec 0.09 0.12 0.17 
1/8 665 21 24 30.5 43 
1/4 370 20.5 22.5 26.5 42.5 
3/8 280 16 16.5 22.5 39 
1/2 210 Ms 15 20 35 
3/4 115 4 10 9.5 21.5 
1 540 4.5 4.5 2 14 
1 1/4 26 -—7 —5 =—2.5 5.5 


Great Lakes Steel Corp. 





quench determinations are not deli- 
cate enough. Hence, as shown in 
Table VI, values are given for “L’” 
Bar determination, in which for con 
venience cooling rates are also given 

Sectional hardnesses of hot rolled, 
normalized or cold rolled products 
are uniform, running about 78 B 
Rockwell. There is no skin since the 
steel is killed, nor any abrupt changes 
in chemical composition such as are 
encountered in rimmed steels. 

The low alloy steels do not air- 
harden appreciably. | Consequently, 
formed sections and welds that can 
be made in plain carbon steels with- 
out heat treatment can also be made 
in the low alloy steels without heat 
treatment. 


Forming and Fabrication 

Accompanying their high — yield 
points, the low alloy steels have ex- 
ceptionally good workability. In gen- 
eral they can be fabricated by the 
usual methods employed for carbon 
steel. They are easily hot flanged, 
and are more readily punched or 
sheared than structural silicon steel 


Co_p ForMING. Although the low 
alloy steels are considerably stiffer 
than structural or mild carbon steels, 
they can be satisfactorily worked on 
usual cold forming equipment. How- 
ever, the inside radius of the bend 
should not be less than these values 





Thickness of Min. Inside 
Material, in Radius 


1/16 and less 1 x thickness 
over 1/16 to 1/4, incl. 2 x thickness 


over 1/4 to 1/2, inel. 3 x thickness 





More difficult forming can be ac- 
complished if the bending is done 
slowly, and if shear fins are removed 
Flat rolled sheets permit more severe 
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cold bending across the direction of 
rolling than in the opposite direction. 


Hor ForRMING. When thickness or 
shape makes cold pressing imprac- 
tical, hot forming can be used. Be- 
cause of their relatively low harden- 
ability, the low alloy steels can be 
hot formed with a minimum possi- 
bility of air hardening and with 
negligible quench effect from cold 
die surfaces. The heating and air 
cooling does not cause loss of me- 
chanical properties. 

Because of their stiffness, these 
steels should be hot formed at tem- 
peratures about 200 F higher than 
mild carbon steels. Most satisfactory 
results are obtained by pressing be 
tween 1,500 and 1,600 F (at the 
dies) ; it is not considered good prac- 
tice to hot form below a temperature 
of 1,200 F. No thermal treatment 
is required after hot forming 


SHEARING AND PUNCHING. Shear 
ing may require tighter or more se 
cure clamping if a clamp hold-down 
is used, because the metal tends to 
pull more than carbon steels. Punch- 
ing of low alloy steels requires up to 
20 percent greater force than for 
equal thicknesses of ASTM A-7 steel, 
and up to 40 percent greater force 
than for ASTM A-113 material 


MACHINING. Sawing, milling and 
drilling of low alloy steels require 
about 25 percent more power than 
for structural carbon steel; use of 
a coolant is recommended. Tool 
speed should be about 4 less than for 
structural carbon steel 


ForGING. Either drawing down or 
upset forging can be performed on 
these steels. Soaking at 1,850 F, fol 








lowed by rapid heating to the forg- 
ing temperature (about 2,100 F) has 
been found satisfactory for forging 
operations. 

If, after forging, either normaliz- 
ing or annealing is considered desir 
able, a normalizing temperature of 
1,650 F followed by cooling in air, 
or an annealing temperature of 1,550 
F followed by furnace cooling, can 
be used. These procedures can also 
be used when exceptionally severe 
cold forming required greater ductility 
than is obtainable in the as-rolled 
condition. If it is considered desir 
able to stress relieve after cold form- 
ing or welding, a temperature of ap- 
proximately 1,150 F should be used. 
Time at that temperature should be 
in the order of 1 hr per in. of maxi- 
mum section thickness. 


WELDING. Because they are low in 
carbon content, low alloy steels do 
not require special handling in most 
welding processes. They can be read- 
ily welded to each other and to car- 
bon steel; no additional preheating 
is required for welding low alloy 
steels than for carbon steel. 

Covered clectrodes of the AWS 
E-60 group or their equivalent are 
recommended for low alloy steels. 
Welds made with these electrodes 
have yield points greater than those 
of the base metal, and in thicknesses 
up to and including 3 in. have tensile 
strengths equal to or greater than 
those of the base metal, even with 
reinforcements ground off. Percent 
elongation of such welds is approxi- 
mately equal to those of weld metal 
deposited on structural carbon steel 

The use of a mild steel electrode 
is of considerable practical advan- 
tage, since the same electrode can be 





chem Steel Company 


Reth 


TAKEN FROM THE ROOF of a coke wharf after tive years exposure to steam and 
hot-quenched coke fumes, these photographs show the surface condition of low alloy 
steel sheet, (left) and plain carbon steel sheet (right). 
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used for welding low alloy steels 
and structural carbon steels indis- 
criminately. When low alloy steels 
are welded to austenitic stainless steel, 
however, the use of an austenitic stain- 
less steel electrode is recommended. 

These steels, in thicknesses of about 


§ in. and less, can be spot-welded 
with about the same conditions of 
time, pressure and current as are 


used in the spot-welding of carbon 
steel. Spot-welds in the low alloy 
steels maintain ductility; their shear 
strengths are proportionately greater 
than those in carbon steel. These steels 
are readily spot-welded to each other 
and to spot-weldable carbon steels 
The low alloy steels can be welded 
by all the well known electric arc 
and gas welding methods. With the 
metal-arc process, electrodes conform- 
ing to American Welding Society 
specifications are satisfactory. 


Applications 
RAILROAD. More than 60 percent 
of all new lightweight passenger 


equipment is being built of the low 
alloy steels. Lightweight cars in pas- 
senger trains permit more luxurious 
fittings and higher speeds without 
inc reasing power. “ 

In the freight field, the decrease 
in dead weight means higher pay load 
capacity at no extra hauling cost. The 
improved resistance of low alloy steels 
to atmospheric corrosion and _resist- 
ance to abrasion are important factors 
in open-top cars that handle abrasives. 


AUTOMOTIVE. These steels are used 
for truck and bus construction in 
several ways 

1. In lightweight construction to 


increase load-carrying capacity with 


out increasing total gross vehicle 
weight. A larger body is possible, 
and relatively thinner sections of 


steel are specified in the new designs. 


2. In the same thicknesses and in 


the same design as structural carbon 
steel. Here, cubic capacity and weight 
are not changed, but strength, dura- 
bility and safety are increased. 

In trucks handling abrasive loads, 
low alloy steels give much longer 
life than conventional body steels. By 
using this steel with new body de- 
signs, a large cubic capacity unit can 
be mounted on a light chassis. 

In buses, low alloy steel construc- 
tion means reduced operating costs, 
smaller or more economical motors 
and longer tire wear. 

Other automotive products being 
fabricated of low alloy steels include 
mufflers, instrument panels, fuel tanks, 
fenders and bumpers. In former 
years, a bumper was simple in section 
and comparatively small; it was made 
from heat treated SAE 1095 and was 
essentially a spring. With the advent 
of more complicated and decorative 
designs, hot forming became imprac- 
tical. Cold forming bumpers from 
low alloy steels has solved this prob- 
lem and avoided a heating process 
prior to forming and heating, quench- 
ing, tempering and pickling prior to 
plating. Further economies result, 
since cold forming permits flat pol- 
ishing with automatic machinery prior 
to forming. 

Where 


CORROSIVE APPLICATIONS. 


the atmosphere is excessively corro- 
sive, standard power pole line hard- 
ware made of structural grade steel 
and hot dip galvanized does not give 
combat 


ample life. To these condi- 
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ABRASION RESISTANCE of low alloy steels is outstanding in both the precipitation hardened and untreated types. 
winch heads of precipitation hardened low alloy steel greatly outwear winch heads of plain carbon steel. 


Inland Steel Company 


tions, galvanized low alloy steel hard- 
ware has been developed, which costs 
only a little more than regular hard- 
ware and much less than hardware 
made of 18-8 stainless steel. 

Cylinders containing 7 a are 
shipped between widely different lo- 
cations. Users estimate that savings 
in transportation costs from the 
weight reductions obtained by using 
low alloy steels over a period of 5 
years are equal to the original price 
of the cylinders. 

In coke works, where corrosive at 
mospheres prevail, welded low alloy 
steel pipe and the supporting frame- 
work, fabricated of low alloy steel 
shapes and angles, resist these condi- 
tions much longer than similar carbon 
steel constructions 


MACHINE Parts. Low alloy steels 
are indicated for supporting  struc- 
tures of vibrating machines. An ex- 
ample of such use is in the legs of 
a washing machine which has two 
tubs spinning at the same time; while 
the agitator is washing clothes, the 
basket of the drying tub is spinning 
at more than 960 rpm. Plain carbon 
steels were found inadequate in ten- 
sile and vibration-absorbing proper- 
ties for this application. 


Epiror’s Note Propuct  ENGI- 
NEERING wishes to thank the follow- 
ing companies, for their assistance in 
supplying information, data and il- 
lustrations, on which this article is 
based: Bethlehem Steel Co., Bethle- 
hem, Pa.; Great Lakes Steel Corp., 
Detroit, Mich.; Inland Steel Co., East 
Chicago, Ind.; Republic Steel Corp., 
Cleveland, Ohio; U.S. Steel Corp., 


Pittsburgh, Pa.: Youngstown Sheet & 
Youngstown, Ohio 


Tube Co., 


Great Lakes Steel Corp 
Left, 
Right, wheel made 


of a low alloy steel that cannot be precipitation hardened, when rotated against a test rail, nearly cuts through rail head. 
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LOCATION of minimum oil film thickness, friction torque, and other performance characteristics are measured in this centrifugal 
bearing test machine. Long flexible shaft is supported at its center by test bearing, loaded centrifugally by adjustable eccentric 
weights. Edge loading up to 3 degrees and speeds up to 20,000 rpm can be obtained in this specially-developed machine 


Journal Bearing, Lubrication 


First of three articles, this is a discussion of journal bearing lubri- 
cation fundamentals. Types of friction and oil film pressure 


determine the performance of many machines. 


Load, speed, 


viscosity and film thickness relationships affect type of friction. 


A. E. ROACH and C. B. GRIFFIN 


Research Laboratories Division 
General Motors Corporation 


PROPER LUBRICATION reduces friction, 
thereby minimizing wear of rubbing 
surfaces and power required to drive 
machines. Basically, there are three 
types of friction: (1) Dry friction, 
(2) full-film friction, and (3) partial 
film friction. The laws of dry and full 
film friction are now quite well under 
stood. Knowledge of partial-film fric 
tion is, however, relatively meager 


Dry Friction 
True dry friction is rarely encoun 


tered, since even carefully wiped ma 
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chine surfaces remain covered by micro 
scopically thin films of oil, moisture, 
sad other surface contaminants. This 
is fortunate, because the friction be 
tween perfectly dry, clean surfaces is 
so large that seizure would occur almost 
instantaneously even with extremely 
light loads and slow speeds 

In recent years the English investi 
gator F. P. Bowden and his co-workers 
at Cambridge University have demon 
strated that: (1) Even between care- 
fully polished chemically clean surfaces 
the real area of contact is extremely 
small in comparison with the apparent 
irea of the surfaces; and (2) although 
the average pressure may be only a 
few psi, local pressure between con 
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tact points can be great enough to cause 
them to flow plastically and be crushe: 
down until their cross section is sufh 
cient to support the applied load 
These intense pressures, together with 
the rubbing action, cause welding of 
the contact points, producing tiny me 
tallic junctions between the surfaces 
Since the surfaces have relative move 
ment, tearing, welding, and deforma 
tion result. Frictional resistance be 
tween the surfaces is caused by ad 
hesion and shearing of the metallic 
junction and plowing of the softer sur 
face by the irregularities of the harder 
surface. Thus, progressive disintegra 
tion by shearing and plowing rapidly 
results in appreciable wear and seizure 
of the surfaces 


Full-Film Friction 
Dry friction can be avoided by pla 
ing a layer of some easily sheared ma 
terial, such as oil, between the metalli 
surfaces. If the surfaces are completely 
separated by the oil layer, the only 
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friction resistance to relative movement 
is that offered by the internal friction 
or viscosity of the oil itself. Since the 
coefhicient of friction between surfaces 
completely separated by an oil film are 
about 0.002 or less, and between dry 
surfaces about 0.8 or more, there is 
considerable advantage in having a 
complete and unbroken film of oil be- 
tween the surfaces. The problem is 
how to establish and maintain such a 
film. 

If two surfaces with an oil film be- 
tween them are pressed together, the 
oil film will be squeezed out until the 
surfaces eventually touch each other 
If surface contact is to be prevented, 
a fresh supply of oil must be intro 
duced between the surfaces to replace 
what is lost through leakage. This can 
be accomplished in two ways—by hy 
drostatic or hydrodynamic action 

In hydrostatic lubrication, the oil 
film is pressurized by an external pump, 
is shown in Fig. 1. The capacity of the 
pump is not critical, so long as it is 
sufficient to replenish oil leaking from 
between the surfaces. Since pressure 
of the oil film depends only on the 
load, increasing the pump capacity 
simply increases the clearance between 
the surface and provides a larger chan 
nel for the escape of oil. While quite 
old in principle, this type of lubrication 
has been little used until recently. The 
large bearings that support the 200 inch 
telescope at Mount Palomar are of this 
type 

In hydrodynamic lubrication, the oil 
film is pressurized by the internal 
pumping action of the bearing itself 
This internal pumping depends on 
(1) Adhesion and viscosity of the oil ; 
(2) geometry of the rubbing surfaces; 
and (3) relative movement of the rub 


bing surfaces. Because of adhesion, 
the oil clings to the bearing and jour- 
nal surfaces. When the journal rotates 
in the bearing, adhesive and viscous 
forces cause portions of the oil to be 
dragged with it through the clearance 
space; this space is converging. The 
convergence results from the load forc- 
ing the journal to assume an eccentric 
position in the bearing, since the radius 
of the bearing is larger than the radius 
of the journal. 

When oil is dragged through the 
converging clearance space, it must ad- 
just itself to the smaller volume avail- 
able. If the viscosity of the oil is suf- 
ficently great to prevent appreciable 
end leakage, its pressure will be in- 
creased. Continuous dragging of the 
oil into the loaded region of the bear- 
ing by journal rotation thus provides 
a high pressure oil film that separates 
the bearing and journal surfaces, there 
by substituting full-film friction for 
dry friction and preventing abrasion 
and wear 

Pressure variation throughout the oil 
film is of utmost importance in bear- 
ing lubrication; it determines how and 
where the lubricant should be intro 
duced into the bearing and provides a 
basis for grooving bearing surfaces to 
distribute the oil properly inside the 
bearing. As shown in Fig. 2, the pres 
sure varies in both the axial and cir- 
cumferential planes of the bearing. In 
the axial plane, the pressure varies in a 
more-or-less parabolic manner. On 
either side of the pressure peak in the 
enter of the bearing, the pressure di- 
minishes until it reaches atmospheric 
pressure at the bearing ends, where 
leakage is occurring. In the circumfer 
ential plane, the pressure is a maximum 
slightly ahead of the point of minimum 


clearance between journal and bearing, 
in the direction of journal rotation. 
Shortly beyond this peak, the clear- 
ance becomes divergent and the pres- 
sure diminishes. If the oil film does 
not rupture, negative pressures may 
exist in the divergent region. 

Another essential factor in the lubri- 
cation of journal bearings is the devel- 
opment of hydrodynamic pressure in 
the oil film, which requires a converg- 
ing clearance space. Load-carrying-abil- 
ity and frictional characteristics of the 
bearing depend largely on thickness of 
the oil film at the point of minimum 
clearance. 

The force exerted by oil-film pres- 
sure on a journal bearing supporting a 
load exactly equals and opposes the 
force exerted by the load. If the load 
on the bearing is increased, the oil film 
pressure automatically increases a cor 
responding amount. This is accom- 
plished only by increasing the conver- 
gence of the clearance space—in other 
words, by decreasing the thickness of 
the oil film at the point of minimum 
clearance. Further increase in load will 
result in further reduction in oil film 
thickness, and this process might be 
continued indefinitely if the bearing 
and journal surfaces were perfectly 
smooth. 

Actually, a point will eventually be 
reached where the thickness of the oil 
film equals the height of the surface 
roughness. Contact between roughness 
peaks will then occur. This, load-carry- 
ing ability of a bearing depends on oil 
film thickness at the point of minimum 
clearance, and it is advantageous to 
select lubrication conditions that result 
in the greatest possible thickness at 
this point. 

Film thickness depends not only on 
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Fig. 1—Hydrostatically lubricated bearing, in which oil film is 
maintained, by an external high-pressure oil pump, at a pressure 
that will counteract inward force of bearing load. 
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Fig. 2—Oil-film pressure in a journal bearing. Pressure variation 
throughout oil film in a journal bearing determines how and 
where lubricant should be introduced into bearing. 
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Stotionary 


surface 
Moving 
sur face, 


i % _y 
(A) If two parallel surfaces are sep- 
arated by an oil film and have relative 
motion, the oil film between them will 
be eventually squeezed out by the pres- 
sure of the load. Because of this squeez- 
ing action, parallel surfaces can support 
only very light loads. 
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(C) If one of the surfaces is equipped 
with a series of pressure gages, and pres- 
sure readings are taken along its length, 
the pressure of the film will vary in a 
manner shown in the sketch. The upward 
force caused by oil film pressure is exactly 
equal to the downward force of the load: 
the pressure of the oil film supports the 


HYDRODYNAMIC THEORY 


Load 





L a 


(B) If one of the surfaces is tilted, it will 
form a converging clearance space into 
which oil will be dragged by the moving 
surface. Because of its viscosity, the oil 
resists the squeezing action of the con- 
verging clearance and pressure is built 
up in the oil film. This pressure pushes 
the surfaces apart. 








(D) If the surfaces are curved in this 
manner, a partial bearing, such as a rail- 
way journal bearing, is obtained. Differ- 
ence in radii of the surfaces and the eccen- 
tricity “e’’ of the journal center cause the 
surfaces to form a converging clearance 
space and build up oil film pressure. Be- 
yond the minimum film thickness 4, the 


load and separates the bearing surfaces. 


clearance diverges, indicating possible 
negative film pressures. 








bearing load but also on journal speed 
and oil viscosity. If the journal turns 
so slowly that the rate of oil replenish 
ment is insufficient to replace oil film 
leakage losses, then film thickness must 
diminish and reduce volume require 
ments of the oil film; a balance is 
thereby struck between rates of flow 
into and out of the bearing. Similarly, 
if the viscosity of the oil is so low that 
the rate of leakage exceeds the rate of 
oil replenishment, the oil film thick 
ness must again diminish and reduce 
the cross-section of the channel avail- 
able for oil leakage out of the bearing. 

The relationship between load, 
speed, viscosity, and film thickness can 
be simply represented in graphical 
form, as shown by Fig. 3. Here load p, 
speed N, and viscosity « are combined 
into a single non-dimensional para- 
meter, 


(") N 

oer p 

where yr is the journal radius 
and ¢ is the radial clearance. Film 
thickness is represented by the 
non-dimensional eccentricity ratio 
h,/c, where 4, is minimum film 
thickness. The use of these non-di- 
mensional parameters serves to gen- 
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eralize the curve, so that Fig. 3 is 
applicable to all geometrically similar 
bearings. 


‘ N 
Experiment indicates that when p 
)? 


varies, the journal center will migrate 
along an approximately semicircular 
path passing through the bearing cen- 
ter and having a diameter equal to the 
radial clearance of the bearing. Com- 
bining this fact with the information 
in Fig. 3, the location of minimum film 
thickness can be predicted with respect 
to the line of load application, as 
shown in Fig. 4. This information is 
especially useful in determining the 
exact location of oil grooves when 
they must be close to the minimum 
pressure region. 


EFFECT OF OIL-FILM THICKNESS ON 
FRICTION COEFFICIENT OF THE BEAR 
ING. In a bearing with full-film lubri- 
cation the friction is entirely viscous 
friction. Viscosity w is defined as the 
ratio of shear stress S§ to rate of shear- 
ing R, 

w= S/R (1 


Since the shear stress S is equal to 
the ratio of the frictional force F on 
the bearing to the area A of the bear- 





ing, while the rate of shearing R is 
equal to the ratio of the surface speed 
U to the film thickness 4 (when the 
viscosity distribution is linear), then 
equation (1) can be rewritten 

u=Fh/AU (2) 

Noting that A = x DL, where D is 
the diameter of the journal and L is 
the length of the bearing, and that U 

7 DN, where N is the journal speed 
in rpm, the frictional force F acting on 
the bearing can be obtained in the 
special case where journal and bearing 
centers are coincident. 

ru N BL 


The friction coefficient f is defined 


as the ratio of the frictional force F 
to the normal load W” (= pA, where p 


ere } 
is the unit pressure on the bearing), 
f F/pA = F/px DL 4) 


Substituting in Eq (4) expression 
for F previously determined, 


ru VND 


ph 


Equation (5) shows that the friction 
coefficient varies inversely as the unit 
pressure p and the film thickness 4. If 
film thickness were neglected (or as- 
sumed to be constant), the friction 
coefhcient would be a straight line 
(called Petroff's line) when plotted 
against (r/c)* » N/p, as shown in Fig. 
5. However, since friction coefficient 
increases with decrease in film thick- 
ness, the actual curve lies slightly above 
Petroff's line. For very small values 
of (r/c)? » N/p, the film thickness 
becomes so small that partial-film con- 
ditions are encountered, and the fric- 
tion coefficient increases abruptly. By 
comparing Fig. 3 and Fig. 5, the rela- 
tion between friction coefficient and 
minimum film thickness can be further 
studied 


Partial-Film Friction 
When the quantity of oil supplied 


to a bearing is sufhcient to replace all 
the oil that is lost through leakage, the 
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Fig. 3—Relationship between load, speed, 
viscosity and film thickness in hydro- 
dynamic oil films on journal bearings, ex- 
pressed in nondimensional parameters. 
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Low load, high speed. 
Journol runs concen- 
tric with bearing. 





High load, high speed. 
Minimum film thickness 
is ahead of load line in 
direction of journal rotation. 


Direction of 
journal 
rotation 


Min film 
thickness 








Low load, low speed. 
Minimum film thickness 
is ahead of load line in 
direction of journal rotation 






Min. film 
thickness “=. 

High load, low speed 
Both journal ond be- 
aring centers fall on 
load line. 








Fig. 4 


Journal running positions for various conditions of load and speed (clearance greatly exaggerated). Based on information 


in Fig. 3, this shows location of minimum film thickness with respect to line of load application in geometrically similar bearings. 


oil film will extend completely around 
the bearing. If the oil supplied is 
slightly less than that required to re- 
place leakage losses, the oil film will 
break in the divergent region; thus 
the arc covered by the film will be less 
than 360 degrees. Hydrodynamic lu 
brication can still be obtained, but the 
bearing will function as a partial rather 
than a complete journal bearing. Fur 
ther reduction in the quantity of oil 
supplied will further reduce the arc 
covered by the film until it can no 
longer support the load imposed on it 
The bearing may still run on a very 
thin film of oil, but its friction char- 
acteristics will no longer be deter 
mined solely by the viscosity of the oil 
Full-film friction thus ceases, with the 
friction coefficient increased to 0.1 or 
more 

The ability of very thin oil films to 
support loaded bearing surfaces in the 
absence of hydrodynamic action has 
not as yet been explained in a thor 
oughly satisfying fashion. The most 
recent investigations of this phenome- 
non indicate that certain components 
of the lubricant react chemically with 
the bearing metal and form metallic 
“soaps” on the bearing surface. These 
soaps reduce the amount of metallic 
contact by resisting penetration by 
the roughness peaks of the rubbing 
The effect is only relative, 
some peaks break through 
the soap film and form pressure-welded 
junctions. Frictional resistance of the 
surfaces to relative movement is a com- 
bination of the resistance to shearing 
of the metallic junctions and of the 
metallic soap. Since this is a mixed 
condition, involving both dry friction 
and film friction, it is referred to as 
partial-film friction 

Operation of a bearing under partial 
film conditions requires a lubricant and 
bearing metal that are mutually reac- 
tive in the formation of metallic soaps. 


surfaces 
however: 


Animal and vegetable fats are much 
more active than mineral oils in this 
respect, but unfortunately their lack of 
chemical stability makes them undesira- 
ble lubricants for most purposes. 
Among the metals, nickel and chro- 
mium are quite unreactive, while lead, 
tin, copper and their alloys are com- 
paratively reactive. 

Since partial-film friction is a miti- 
gated case of dry friction, the dry fric- 
tion characteristics of the rubbing sur- 
faces must also be considered. One of 
the rubbing surfaces must be a material 
that has low shear strength, low melt 
ing point, and high heat conductivity ; 
these properties tend to minimize the 
ill effects of high pressure at contact 


points. Babbitt metals possess these 
properties to a marked degree. Bear 
ing bronzes, copper-lead alloys, and 


silver alloys are somewhat inferior to 
babbitt in frictional properties but are 
superior in rigidity and 
strength, under heavy loads. 
Although the objective of lubrica 
tion is always to obtain a full-film of 
oil between the rubbing surfaces, in 
actual operation of any bearing partial- 


fatigue 

















Fig. 5—Friction coefficient is a straight 
line relationship (Petroff's Line) if film 
thickness is neglected. Actual curve shows 
that friction coefficient increases with de- 
crease in film thickness. 
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film friction will be encountered at 
some time. Even in bearings designed 
for full-film lubrication, provision must 
be made for partial-film operation— 
suitable bearing metals must be used— 
since the bearing passes through a par- 
tial-film condition in starting and stop- 
ping 

Two common causes of partial-film 
friction im bearings are: (1) Faulty 
bearing geometry improper oil 
grooves or sharp edges at parting lines 
of split bearings, and (2) insufficient 
oil supply Since these two conditions 
are so frequently encountered and are 
so easy to correct, they shall be con- 
sidered in great detail in future articles 
of this series 
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Epirors Note: The second article in 
this series will be presented in the 
November issue of Propuct ENGI- 
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Automatic Coal 
Miner Features 


Hydraulic Drives 


Space was the limiting factor in the design of the Colmol, 
the automatic miner developed by the Sunnyhill Coal Co. 
of Pittsburgh. It was found impossible to get the drive 
motors close to the driven elements without exceeding 
space limitations. The choice of hydraulic drives facili- 
tated the required remote positioning without the use of 
complex mechanical couplings and gearing. The Doug 
Turner Eng. & Sales Company of Salem, Ohio cooperated 
in the design of the Colmol, which is being manufac- 
tured by the Jeffrey Mfg. Company of Columbus, Ohio. 



































TWENTY-FOUR TON MACHINE can cut and load as 
much as 5 tons of coal per min. One man operates it 
Shaded portions of above drawing indicate motors and 
fluid drives. Cutting tools are mounted on two separate 
castings—the upper and lower cutting heads. Hydraulic 
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cylinders are used to raise or tilt the cutting heads. Since 
the cutters overlap and are driven by fluid motors, they 
must be timed to prevent interference with one another. 
This is done by extending the transmission drive shafts 
back through universals to a timing gear box. 
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THERE ARE THREE main hydraulic circuits, as shown. 
Two 30 hp explosion-proof motors drive the pumps which 
supply the hydraulic motors for the cutting heads. The 
circuit for the track drive is a constant-delivery, constant- 
speed system. Separate valves permit each track to be 


CUTTERS to the left of center operate in a counter-clock- 
wise direction, those to the right of center in a clockwise 
direction. This action sweeps the coal toward the center 
where it may be picked up by the conveyor as the machine 
moves forward. Tools are of carbide or high alloy steel 
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operated at high or low speed in either forward or reverse 
The position of the 4-way lever-operated valves determine 
the direction of track movement. Although the d.c. motors 
are rated at 30 hp each for the head, they sometimes 
operate at 200 percent of rating 





CONE-DRIVE GEARING is used in track drive trans 
Mission to save space. The distance from the center of 
the worm to the center of the gear is considerably smaller 
than the same distance on conventional worm gearing for 


transmitting equal power (Continued on next page) 
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Automatic Coal Miner (continued) 
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Section A-A 





TWO FLUID MOTORS drive the cutting tools. One 
the motors operates the cutters in the upper head, while 
the other drives the cutters in the lower head. Each motor 
is mounted in line with the worm of a Cone-Drive trans 
mission. One end of the cone 


of 








gear shaft connects to the 


spur gear train that drives the cutters. The other end of 
the shaft leads to the timing gear box via a spur gear train 
and universal joint. The timing gear box 
ing force. Its only purpose is to keep the 
perfect synchronism 


conveys no driv 
cutting heads in 
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TWO LOW SPEED MOTORS (one for each track) work 
in conjunction with the The 
flow at low speed is indicated by the shaded areas above 
For high speed movements, the high speed motors and 
low ratio gearing drive the Selection of high or 


low speed gearing power 


cks 
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low range gearing is xccomplished by means of four gear 


tooth couplings Hydrauli cylinders actuate these cou 
plings. Low speed movement of the machine is variable 
from 0 to 3 fpm; high speed, from 3 to 13 tpm. Valves 


controlling fl Hd flow to drive motors determine spec 1s 
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CONVEYOR DRIVE 


ARRANGEMENT 


The hydraulic motor, which has 


a top rated speed of 945 rpm, drives the ee shaft through a cone worm 


gear drive. Two bearings support the sproc 


et shaft 


motor is not mounted closer to the sprocket is that one of the 30 hp motors 


that operate the pumps for the 


I 


OPERATOR'S SEAT is at the rear of the machine. It 


the ground because of 
front of operator 
per minute. However, 
this rate impractical 
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limited clearance 


cufters 
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in mines 
The machine is capable of cutting up to 10 tons of coal 
he present methods of disposing of the cut coal make 


is mounted beneath the bearings 





tC 1s placed very close to 
Controls are mounted in 


The reason that the fluid. 





INTERLOCKING arrangement of 
cutter drive motors conserves space 
An advantage of hydraulic drive is that 
machine operates with little vibration 


an important feature for mine work 





FOUR electric motors that operate 
the hydraulic pumps are visible above 
The power supply for these motors is 
through a cable which 
behind the machine back to the elec 
tric supply panelboard 


irays along 
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OVERLAPPING of | the hipping 
heads is chosen so that they will al- 
ways cut clearance for the machine. 
Cutters also function as paddle con- 
veyors which sweep the floor of the 
mine, carrying loose coal up to the 
conveyor. The delivery end of the 
conveyor can be raised or lowered to 
accommodate cars of various heights. 
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Positive Feed 
Permits 


High-Speed 
Packaging of 
Small Parts 


The “‘Count-O-Matic” machine auto- 
matically counts and packages as 
many as 330,000 small parts per hr. 
Among the products that can be han- 
dled by the machine are steel balls, 
screws, candies and pills. The accu- 
racy and speed of this machine de- 
pends on its ability to separate each 
small part from the others, then de- 
liver it to the counting device under 
controlled feed conditions. 
clined rollers are the principal com- 
ponents of the feed mechanism. The 
rotation of these rollers actually 
forces each individual part along a 
path between the roller axes. The 
U. E. Engineering Company of New 
York City makes this machine. 


Two in- 





BRUSHES MOUNTED beneath rollers keep their surfaces 


free of grit Roller speed 


parts or obje ts 


and hence of the 
regulated by means of R eves-type 
pulleys. The location of the rollers axes is variable. The 
rollers can be moved closer together or farther apart to 


accommodate 


speed 


1S 


' 
objects of various sizes 
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FOR PACKAGING, parts are poured into the hopper at top of machine. The 
parts move along the rollers, drop past the photoelectric unit and into the 
bottles or boxes. When the established quantity of parts have passed into a 
bottle, a solenoid operated gate deflects flow to bottle in adjacent line 





"parted 


Path of freely 
fa/ling part 


Fart to be counted 


QO 














COMBINATION of tangential and gravitation forces pro- 
The objects do 
are inclined. The 
will move only while the rollers are in operation 
sketch ~in greatly enlarged detail 
scribed by movement of the objects 


vide forced movement of 


although 


small objects 


not slide the rollers parts 


This 


shows the paths de 
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TWO PARALLEL cylindrical rollers form the bottom of _ROTATING BRUSH meters the flow of parts from the 
the hopper and run the length of the machine. These are hopper. This brush is driven from the two feed rollers by 
cut from tubular stock, then fitted with end plugs and means of two spring-loaded idler wheels. Direction of 
tapered roller bearings. When the machine is in operation, rotation is such that brush tends to oppose movement of 
rollers revolve so that their adjacent sides move upward parts. Brush breaks up any jamming of parts around orifice 


DOUBLE-ACTING rotary solenoid operates the gate when AS IT LEAVES the delivery chute, each part breaks the 
the flow is to be directed to the alternate funnel. Thus, light beam that is focused on the photoelectric cell. The re- 
sulting signals from the cell are recorded by the electronic 


flow of parts can be continuous with a container being 


filled through one funncl while container is counter. As they drop from the rollers, parts speed up. 
being moved into position under the second funnel This a proj 


per Ss paration for < rate ounting 
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Twinned Cells 
Make Compact 
Battery Design 


Engineers of Thomas A. Edison, Inc. in 
West Orange, N. J. have designed a 
new mine lamp with 25 percent more 
light output. However, the weight and 
size of the outfit was not increased pro- 


portionately. A nylon case and a new 


hee i Sa aw 


type of cell construction contribute to 


the compactness of the unit. The new 





lamp is provided with a focusing adjust- 


ment. Mechanized mining brought LIGHT OUTPUT of new lamp is 25 percent greater than former model 
about the need for this feature. Miners {his has been accomplished by stepping up the potential of the battery to 
working with machines stand farther 1.85 volts. It was 3.70 volts before. This permits use of a bulb : 
ack from the work face and. hence, voltage and therefore of higher e*hciency Despite increase in light 


tf higher 

output, the 

. ; : edesigned unit is only slightly larger. The use of “twinned” 

require a stronger spot to ta siiaeans ‘ € lightly 7 ( ell construction 
: end a molded nylon case enabled Edison engineers to produce a compact unit 


> are? ). S. Burez f Mines has 
the area. The l . Bureau of Mines harging terminals and 


A stainless steel hood covers the cable connections, 


approved the new lamp. ler valves. A magnetic lock prevents tampering 


Larnp cabie 


Cable protector 


Battery cover 
/ 






Plunger valve 


ll I= 


— Negative plate ° 


— Positive plate 
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USE OF FOUR CELLS in battery makes twinned cell THREE INDIVIDUAL CELLS made up I 


uf the tormer Dat 
construction possible. In twi 





ing, the steel cases of two — tery. The insulation required around each cell was a space 


taking factor which has been eliminated in the new model 
cases are Iwo terminals were brought out from each cell 
of opposite polarity, cell voltages are additive. Only one 
terminal need be brought out from each cell 


cells are welded together with a common partition. Since 
the internal connections are such that the two In the 
new battery the only insulation required is that between 
the pairs of twinned cells 
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Rubber Release slot r-— Release siot 
sleeve i id 
valve \ : / 
. Valve 4 / 
plunger | / Plastic block--- 
- 2 / 





i-- Clamp stud 


Fill pole 











VALVE COVERS the filler tube which is also the elec- 
trical terminal of each cell. This valve is so designed as 
to prevent spillage of electrolyte regardless of the work- 


















Tt D 









Bulb holder arm ford: é £ oe 
bulb in electrica’ cot 

Reacts to coo: ment 
rapidly if gia: 


bulb is broke 


yore 
mechansn ca 


anally ara ? 











a te 
be 

HEADPIECE is composed of plastic case and an aluminum 
bezel. The safety mechanism is floated on an aluminum 
yoke which permits the bulb to be moved in and out along 








ing position assumed by the miner. In practice, the battery 
is charged every night. The battery capacity is more than 
ample to operate lamp for full work day 





Filpole € t 
putting distilled water in 
cell) also acts 








in case insulates 
7! cell from other 


as electrical < 
<i; connection —A 
Nicke/- 
plated —T j i 
stee/ case ' 
? 














Ti cell 
Nb Se iis Te ad 


NYLON CASE is molded in one piece and acts as the insulation between 
the pair of twinned steel cells. A set of these twinned cells is shown on 
the right. In the preceding model, each cell was separately insulated. 
Thus, the selection of a nylon case helped greatly to design a compact 
and light weight unit 
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its axis or transversely. 


the light spot. Should the bulb break, spring-loaded bulb 
up, breakng circuit. 


holder and switch blade will snap 






















This feature is used for focusing 







Levers pulled 
outward 

by magnet 

to disengage 
from staple 


Rubber valve 
closers 


Valve plunger 
depressed by 
valve closer ~ Screw 
which holds 
valve group 
in place 


4 valves in one 
Plastic block 


Staple 


MAGNETIC LOCK the stainless- 
steel cover of the nylon battery case. This 
design, originated by Edison engineers, dis 
courages miners from opening the hood and 
exposing battery terminals. This is a safety 
feature required by Bureau of Mines 


secures 
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NEW WELDER is as stable and transportable as the con- near the bottom of the unit. , Thus, its center of gravity 
ventional horizontal-type motor-generator welder The is low. The welder is equipped with either wheels, casters 
designers accomplished this by mouating heavy components or skids depending on the degree of portability required 


D-C Welder 
Uses Dry 
Rectifiers 


The Westinghouse Electric Corpora- 
tion has developed a new d-c welder 
that uses no large rotating elements. 
In place of the conventional motor- 
generator set, selenium rectifiers pro- 
duce the d-c welding current. The 
elimination of rotating machines 
keeps wear to a minimum. Since there 
are no friction and windage losses, 
the new unit has a higher efficiency. 


At full load, the efficiency is 66 per- 
cent compared with 54 for a conven- 


tional welder. The new unit weighs 





less than half as much as a motor- 


SIX STACKS of selenium plates effect full wave rectification of the three phase 
alternating current. Each of the six stacks is identical for simplicity of assembly 


generator welder of equivalent 


rating and takes less floor space. | 
§ I and replacement. For the 300 amp welder, these rectifiers deliver « 


ranging from 30 to 400 amp, depending on reactor setting 
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WHEN HANDLE IS TURNED, the chain-con- CONTROL HANDLE for adjustable reactor is at top of welder. 
Movement of this handle regulates the welding current 
cator drum shows handle setting in amperes. 


nected lead screws move laminated yoke up or 
down, varying inductance of the reactor coils. 


COOLING FAN is the only moving part. Thus, 
new welder is extremely silent when compared 
with the motor-generator type. Also, the no-load 
losses are over 80 percent less 
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REACTOR COILS are in the secondary circuit of the transformer 
These coils control the output current but do not affect open-circuit 
voltage of 70 volts. In a conventional machine, current is increased 
by raising voltage. Open circuit voltage may be as high as 115 volts 
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Sealed 
Drive Unit 
Powers 





Automatic 


Washer 


The General Electric Company is in 
production on a new version of their 
automatic washer. While perform- 
ance and capacity of the new machine 
equals that of the previously intro- 
duced Deluxe model, its price is $70 
less. Simplified control devices and 
the use of powdered metal pressings 
for many parts contribute to the re- - 

duced cost. Feature of the G.E. WASHER CAPACITY is 9 Ib of dry clothes. Although machine uses high 
washer is a sealed unit which powers speed spin for water extraction, it does not require bolting down. All gears 


; 2 : . en eee ae c-impreonat bar che 
both agitator action and high speed used in drive mechanism are of copper-impregnated sintered iron construction 


for economy reasons. The largest of these pressed gears has about 3} in 
diameter. Sealed power unit contains drive motor, gear reduction for agitator 
action and a hydraulically operated clutch for the high speed spin. Connection 


lows it to ap freely during spin. to all external controls is through a 4 prong connector on the motor shel! 


spin. A new mounting device holds 


unit rigid during agitation but al- 





Drive unit and 





spin basket 
Apron and cover assembly Tub assembly 
THREE MAJOR COMPONENTS make up the washer trical harness and drain pump This sub-unit construction 
The tub acts as chassis for the inlet water valve system facilitates factory assembly and field service. In a com 
the control and starting relay; water level control; ele pleted washer, unit can be changed in about 8 minutes 
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Drive tube. 
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_-* shaft 
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clutch 
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Lo Wes ces. £ 
SINCE OIL PRESSURE is available for lubrica- 
tion and cooling, a bellows type clutch shifter is 
used for changing from agitation to spin. This 
has the advantage of positive disengagement when 
the motor is stopped. Spin is initiated by energiz- 
ing the solenoid valve at the bottom. With the 
plunger closed, oil is forced up the motor shaft 
into the bellows which expands and engages the 
clutch cones. At the same time, the brake (outer 
cones) is lifted off allowing the gear case to 
accelerate freely. The drive tube carries the wash- 
ing basket and is connected to the rotating clutch 
through the gear case. In the sketch, at the left, 


the spin conditions are shown on the left and 
agitation conditions on the right 





























Bellows 
~--4il Activator 
clutch 
Stator | Rotor Rotor ~.|! 
' — 
° ~ 
om ona Stor CLAMP BAND has 3 radial arms supported at 
r ; : 
ae oe nora ak _ the ends by tension springs. When fully loaded, 
saae = H extension of these springs allows the arms to rest 
ae x ee ell on 3 rubber pads. This provides rigidity for the 
‘<= wash cycle. At the start of spin, the loss of water 
4 from the basket raises the arms off the pads and 
y t ui allows basket to gyrate. To limit the maximum 
. ampl ring unbalance, sliding friction was 
£ . Soil pump amplitude during unbalance sliding ( 

Spin valve Plunger added to the elastic system. This is in the form 
of pads of molded brake lining rubbing on the 
sides of the radial arms 

Spun over cover fron Permanent Interlocking rotor 
Coil on stator magnet rotor pole pieces (soft iron) 
molded structure (300 rpm) 

Output J 4 bobbin, 
geor ' Die cast case- 
(/rpm/ 
Yy 
. / 
/ / 
t = » f Shading 
rings \ 
3 
5y 60% 
Section Through Pressed ' s 
3O00'! geor reduction Control Motor cap facies 
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MOTOR is of the permanet mag 
It provides an extremely high torque (15 in.-oz) at rated 
speed. This is of a new flat construction designed to save 
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net rotor type 


space 


to keep 


The simple stamped gear case and housing help 


the thickness of the unit to only 3 inch. Motor 


8 


drives a group of cams which control various operations 
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RE DESIGN S 
Self-Aligning 
Precision Bearings 


For Concrete Mixer 


Bearings for the rotor of the concrete mixer made by 
Desplaines Concrete Products Company are several feet 
apart. Loads are heavy, and the bearings are exposed to 


F © & 


dirt and severe corrosive conditions in service. These 
conditions necessitated the use of sealed bearings, and 





LOWER ce s i: 7 *® 


preferably self-aligning units, since the housing is con- 
structed of plate steel and accurate alignment of the 
journals would add to the cost of manufacture and as- 
sembly. Precision ball bearings made by the Stephens- 
Adamson Mfg. Company were used. These bearings are 
self-aligning without distortion or loss of effectiveness 
of the seal. Manufacturing tolerances are less than would 
have been required with standard bearings, and costs 
are proportionately less. Here is a case where the 
designer’s knowledge of what the vendor has to offer in 
the way of components, increases the value of the 
production dollar. Without this knowledge, the cost of 


this product would surely be greater. 


are. 











WHEEL GUARD of this portable ‘Multi-Vane” grinder 
is now made up of steel stampings: The redesigned 8 in. 
guard is as much as 75 percent lighter in weight than cast 
or fabricated guards. The guard is manufactured by 
Morrison Products Inc. of Cleveland. Both fabricated 
and cast guards had been used previously. These added 


considerably to the weight of the portable grinder. They 
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were more expensive as well. Savings in costs of the 
drawn steel guards range up to 35 percent over those 
made by other methods. The uniform symmetrical design 
of the stamped hood also improved the appearance of the 
product. In the photograph above, the stamped guard is 
assembled on grinder. Former cast and fabricated guards 
are shown at the right 
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Stamped Parts 


Lower 


Product Cost 


One factor that keeps parts suppliers on the alert is 
competition from other manufacturers who use differ- 
ent methods of production. Stamping and forming 
specialists, for example, are constantly on the lookout 


GN S§S 


for parts that can be produced more economically on 


a stamping and drawing press than on any other piece 
of equipment. Taking advantage of such competition 
will enable designers to keep product costs at the 
minimum. These three case studies from the files of 
the Worcester Pressed Steel Company prove the point. 
In each case, only minor design modifications were 
required. However, sometimes the resulting savings 
would justify even major design changes. 


/ 
insulator 
housing 


are 31 











BIG SAVINGS in cost and in production time were achieved 
by redesigning this Godet roller for a nylon spinning ma 
chine. Previously the roller was machined from the solid 
bar stock and then each individual guide slot—of which there 
was precision milled separately. Now, the unit is 
formed from .050 inch gage AISI 1010 steel in 3 opera 
tions: Blank and cup, forms slots, and trim-pierce. The 
savings per machine are considerable since 350 of the rollers 
are required for each shaft; and furthermore, the weight 
has been reduced approximately 82 percent 


INSULATOR HOUSING (formerly 
a casting) and cutter bar (formerly 
machined from 4 inch stock) are now 
made by press operations. The rea 
son for converting the insulator hous 
ing was to cut weight and cost, and 
to obtain a body that would not frac 
ture. The cost was the primary con- 
sideration on the cutter bar because 
the teeth were all milled, the holes 
drilled, and the surface indentations 
(on the reverse side) were tediously 
end-milled all around. On the Pre- 
steel part, all teeth are press-cut and 
trimmed, holes are pierced, and de 
pressions and flat surfaces are coined 





Random Notes on Cost Reduction 


OcToBER is C month for all McGraw- 
Hill magazines—C in this case stand- 
ing for cost. American Machinist, 
Power, The Operating Engineer, 
Chemical Engineering, and each of the 
others is devoting extra space to the 
subject of designing, building, and 
operating products and equipment 
more economically and more effec- 
tively. Although the entire June issue 
of PRopucT ENGINEERING was given 
over to Designing for Lower Costs, 
the editors plan to follow through on 
the subject, each month bringing to- 
gether some of the outstanding meth- 
ods being applied by design engineers 
throughout the country. 
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RUMOR HAS IT that two of the big 
three automotive manufacturers have 
experimental cars equipped with fluid 
magnetic clutches on the proving 
grounds. If successful, the units prob- 
ably would be less costly to manufac- 
ture than automatic transmissions of 
the hydrodynamic torque converter 
type, but indications are that sealing 
of the units and proper segregation 
of the magnetic particles may prove 
to be obstacles in such large-size 
units. 


ONE OF THE MOST EXPENSIVE MET- 
ALS that could be used for sheet, 
stampings, and forgings is in the 





news: Titanium. Although the cost 
may approach $200 per Peep for 
pure titanium sheet—according to one 
company engaged in fundamental re- 
search on the problem—both private 
concerns and the government are 
spending considerable time and money 
to investigate properties, methods of 
production and fabrication, and po 
tential applications. One big advan- 
tage is the high strength-to-weight 
ratio of the material which is said to 
be higher than any other competing 
metal. Interest is centered on pure 
titanium and on titanium alloys. At 
this stage, the latter materials appear 
to have excellent possibilities. 
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Fig. 1—(Left) Oil well pumping jack frame failure. Further failures were prevented by making photoelastic study of frame stresses 
(Right) Layout of pumping jack frame showing location of failure. Lower arrow shows original direction of applied dynamic load; 
upper arrow shows line of action for load that eliminated bending stresses, leaving only normal tension or compression 


Analyzing Mechanical Failures 


Common sense analysis and latest equipment for testing materials — pumping jack frame shown in Fig. | 
bi f 2 ; ; ; ey Aoi ‘ the failure shown would not have 

> woes % 7 y y 7 a ¢ ‘ ‘ 2 
are biggest factors in changing mechanica failure information gcured. Additional failures were 
into basis for sound future practice in mechanical part design. prevented by applying results of photo 
clastic stress analysis. The general lay- 


out, loading and location of this failure 


KENNETH N. MILLS nating the usual causes for fretting is shown in Fig. 1 In service, the 























Assistant Chief Mechanical Engineer Although fatigue is the most com frame was subjected to a dynamic load 
Emsco Derrick & Equipment Company mon type of failure, and it is generally in the direction indicated by the lower 
recognized after the part has tailed, its arrow 
FINAL MECHANICAL FAILURE is the re basic causes are often overlooked in The results of a photoelastic stress 
sult of one or more adverse conditions the original design. While points of analysis of this frame are shown in 
each of which leaves its acteristi stress concentration cannot always be Fig. 2, left. The frame members pro- 
mark. While all mechanical failures visualized and eliminated, they can be ject a series of bands indicating they 
are not within the direct control of de kept at a minimum if the stress distri are subjected to bending stresses in 
signers, the majority are, and all are bution in the original design is care addition to tension or compression 
subject to analysis and classification fully analyzed One of the best normally existing. The result of mov 
through interpretation of these marks nethods for locating points of stress ing the load application point to the 
If the designer studies each failure oncentration ts q ialitative photoelasti intersection of the neutral axis of leg 
irefully and discovers a hara stress analysis. members, as represented by upper 
istic marks, causes can be determined nee ee a ae arrow in Fig. 1, ts shown in Fig, 2, 
and avoided in the future Pe right. Bands that would indicate bend 
The most common type of failure Photoelastic studies of stress distr ing do not exist, and therefore leg 
is fatigue At one time fatigue was — bution in all basic types of connections members are subjected only to pure 
onsidered uncontrollable, but now will give the designer a gage for evalu nsion or compression. Since bend 
that its most common cause, local over iting connections and will increase his ing stresses were avoided by moving 
stressing introduced by stress raisers, is iwareness Of possible stress concentrat the point of load application, total 
known, failures caused by are ing points. Qualitative photoelasti stress in all members was materially 
yntrollable The more complex and stress analysis of omplete aching luced ind failures were prevented 
less common types of fatigue failures ments can be used to check the Wy vitho creasing ember sizes 
are caused by excessive deflection, high A ty ul example of a failure due 
local rigidity, eccentric loading and res o excessive local stiffness 1s shown in 
local concentration of dynan f S Te I This fail occurred in the 
In some cases, @XCessi\ letflection | enter of a walking beam used on an 
iting s 1 well pumping unit In this 
det 0 1 ean if sa larg dyna 
5 ncer 1 actual values of stress in id 1 is subjected to mod e im 
! i \ 1 nined with strait l Oads Fa re in this be was 
1 ives sed by the vertical stiffener ween 
D ted { oO pro lure had WoO flar s of the bea The stif- 
( ¢ ed n +g the oil Ww ll I VAS 10 ed l th point of maxi- 
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Fig. 2—Photoelastic studies on plastic model of pumping jack frame. Left, original 
application of load; right, load application that introduces least stresses in leg members 
Bands shown on legs at left indicate bending stresses; at right, pure compression 





Fig. 4—Action of tension flange when an 
I-beam is acted upon by a bending load. 


mum bending moment and the top 
flange of the beam was in tension. Since 
the stitfener was rigidly attached to 
the entire beam section it restrained the 
tension flange from its normal flexure 
at this point 

When a bending load is applied to a 
beam, its tension flange deflects as 
shown in Fig. 4 The magnitude ot 
this deflection is a function of the bend 
ing stress If the tension flange is 
locally restrained from deflecting at 
a point near the position of maximum 
bending stress, additional bending 
stresses will be induced into the tension 


flange adjacent to the stiffener. These 
idditional stresses exist because the 


flange deflects at points adjacent to the 
stiffener but is restrained from flexing 
at the stiffener. Stresses created by thi 
point of local stiffness add to the ten 
sile stresses and may cause the beam to 
fail under dynamic loading.  Stiffen 


ers can be added to dynamically loaded 





lange 























Fig. 3—Oil well pumping unit walking 
beam that failed because of a stiffener that 
restrained the tension flange 





















































Fig. 5—Design of stiffener that can be used with dynamically load I-beams. It 
applied under a pre-compression load and is not welded to tension flange 


1s 











beams without creating dangerous ontents that meet the requirement that 
points of stress concentration if they do — the percentage of carbon plus the per 
not restrain the tension flange The entage of manganese divided by 6 is 
stiffener design shown in Fig. 5 will less than 0.43, can generally be welded 
accomplish this result, if it is applied = without special precautions. If this 
under a pre-compression load and is mitation is exceeded, a martensiti 
not welded to the tension flange structure will be formed adjacent to 
As welding offers a method for pro the zone of fusion, because of the 
ducing a more efficient connection with quenching effect of the base metal 
increased rigidity, its use for joining Because this structure is hard and brit 
machine elements is increasing If tle, cracks may occur in this zone d 
the maximum advantages of welding ing the welding process If these 
are to be gained, relative abilities of racks are not detected they will 
various types of welded connections to is stress raise ind cause the weld to 
withstand dynamic loads must be fail in servi 
known. As heat is used in welding If the weld is subjected to severe 
metallurgical and thermal expansion ontraction stresses, steel meeting the 
and contraction considerations are in above limits for weldability cannot be 
volved, and if not given proper atten welded without special precautions 
tion can cause weld failures. In ar Steels whos« position ex 
welding, the metallurgical problems do eds the lability and 
not arise until carbon content of steel where weldn are to be subjected 
being welded reaches a critical value to severe contraction stresses can be 
Steels with carbon and manganese — welded successfully if the parts are pre- 
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Fig. 6—Photoelastic studies show riveted joint types are not 
Left, lap joint with 
convex weld beads has stress concentration points at toes of 


too successful when applied to welding. 


heated. They must be held at the pre 
heat temperature during welding and 


then slow-cooled Weldments con 


posed of steels with subcritical amounts 
of carbon should be given a high 
temperature stress relieve after weld 
ing to remove the stresses induced by 
welding and to obtain increased ductil 
ity at the zone of fusion 


If a weldment is subjected to dyna 


mic loads, the design of all welded 
joints and maintenance of good weld 
ing practice are important. All welds 
must have complete penetration. They 
must not be “‘under-cut”’ or excessivel 
reinforced, as all of these weld defe 

are stress raisers and can cause fati 
failures in the welded connections. If 
maximum economy is to be attained 





welded construction, the designer must 
not think in terms of joint designs used 
in bolted and riveted construction 
These joints require excess material and 
usually introduce points of stress con- 
centration. 

The lap type joint is a typical ex 
ample of a riveted connection that is 
commonly used as a welded joint. It is 
popular because it has double welds 
and is assumed to be stronger than a 


Fig. 8—Roller chain link that failed because of a notch formed 





butt welded joint with only one weld 
A photoelastic analysis of this type 
welded joint with convex weld beads is 
shown in Fig. 6, left. There is a crowd- 
ing of the bands at toes of the welds 
indicating points of stress concentra 
tion. Also, it will be noted that bands 
exist in the parent material indicating 
that it is subjected to bending stresses 
in addition to tensile stresses induced 
by the applied load. Stress concentra- 
tion caused by the shape of the weld 
beads can be reduced by using concave 
weld beads, as shown in Fig. 6, mid- 
dle, but the bending stresses cannot be 
eliminated, because the neutral axis of 
the two members are not in line 

The neutral axis of the members can 
be placed in line, if a joggled type joint 
is used, but the bending stresses are not 
eliminated with this type joint because 
they are transferred to the offset sec 
tion. A photoelastic analysis of this 
type joint is shown in Fig. 6, right 
The butt weld with complete penetra 
tion represents the most efficient con 
nection for joining two plates in the 
same plane, because it does not intro 
duce points of stress concentration or 
bending stress caused by eccentric load 


welds; middle, concave weld beads avoid stress concentrations 
but do not eliminate bending stresses; right, bending stresses 
appear in joggle when lining up neutral axis. 


ing. Also, it requires the minimum 
amount of welding time and material 

Another common type of welded 
connection is the tee joint. A photo 
elastic analysis of a tee joint with con 
vex beads and incomplete penetration 
subjected to a tensile load is shown in 
Fig. 7, left. There is a concentration 
of bands at the toe of the fillet and at 
the root of the weld indicating points 
of stress concentration. A photoelastic 
analysis of a similar weld with concave 
weld beads is shown in Fig. 7, right 
It will be noted that stress intensity 
at the toe of the weld has been materi 
ally reduced, while stress concentration 
at the root of the weld is virtually un 
effected. Stress concentration at the 
root of the weld can be eliminated by 
using a welding procedure which will 
give complete penetration 

Stress raisers can be created by proc 
essing errors such as rough machined 
surfaces, die marks, grinding cracks 
etc. The roller chain link shown 
in Fig. 8 failed because of stress con 
centration at a notch formed on the 
inside of the side bars during the bend 
ing operation. The nature of stress 
distribution in this side bar was as 








Fig. 9—Photoelastic study of chain link side bar (top) as failure 
occurred. Same bar (bottom) with radius added prevents stress 
concentrations. Note the bands concentrated at the notch. 


during bending operation. Addition of a small radius prevented 
failure by relieving stress concentration at this point. 
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Fig. 7—Tee joint with concave weld beads (right) is better than with convex beads 


(left). 
at the root of the weld. 


shown in the photoelastic analysis in 
Fig. 9, top. Bands are con entrated 
around the notch, indicating a point of 
high stress intensity. Result of adding 
a small radius at the point of stress con 
centration is shown in Fig. 9, bottom 
It will be noted that the point of stress 
concentration was prevented by adding 
the fillet 

Failure in Threaded Members 

Most common machine elements to 
fail in fatigue are threaded members 
such as bolts, cap screws and_ studs 
Screw thread failures are influenced by 
rigidity of the bolted members, relative 
rigidities of the bolts and the bolted 
members and the degree bolt tightness 
If the bolted members lack rigidity and 
deflect under load, load will be ap 
plied to the bolt eccentrically. Eccen 
tric loading will induce bending 
stresses in the bolt in addition to tensile 
stresses caused by the applied load 
thus increasing the total s 
bolt. , 

Ability of a threaded member to ab 
sorb energy can be increased by reduc 
ng the area of the unthreaded section 
to that of the root area of the threads 


tress in the 





Fig. 10—Photoelastic model of screw 
thread showing beneficial effects of stress 
guiding grooves and thread run out. 


Propucr ENGINEERING OcToBER, 


Complete penetration of weld would virtually eliminate stress concentration 


This also reduces stress concentration 
at the last thread. Degree of stress con 
centration at the last thread can als« 
be reduced by stress guiding grooves 
as shown on the right hand end of the 
screw thread shown in Fig. 10. This 
photoelastic model is loaded in «& 
centric tension and also illustrates the 
beneficial effects gained from thread 
run out as produced by the throat of a 
threading die. The stud shown in Fig 
11 had ground threads with no run out 
and it failed at the last thread because 
of the high degree of stress concentra 
tion created by this abrupt change in 
section. Stress guiding grooves or a 
gradual thread run out would have 
prevented this failure. 

If members joined by bolts are rigid 
ind in intimate contact, initial bolt 
tension has a material effect on the 
nature of stresses induced into the bolt 
by a dynamic load. If the initial bol 
tension is just sufficient to bring the 
surfaces into contact and the connection 
is subjected to an alternating load, the 
bolt stress range will be from zero to 

maximum. As initial bolt tension 
increased, stress rang 
Ippt oaches zero when the initial bo' 


decreases until 1 





Fig. 11—This stud failed at last thread 
because of high degree of stress concen 
tration created by abrupt change. 
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tension equals or exceeds the applied 
load. Since the endurance limit is a 
function of the range of stress and in- 
creases as the range of stress ap 
proaches zero, ability of a bolt to resist 
fatigue failure is increased as initial 
tension is increased. The effect of 
initial bolt tension and member stiff- 
ness on stress range is analyzed mathe- 
matically below. 


K, Bolt stiffness, lb per in 
Kp. Material stiffness, lb per in. 
] 3olt deflection caused by initial 


load, in 
Material deflection caused by initial 
load, in 

A Bolt stretch caused by apphed 
load, in 

Fy Initial bolt tension, Ib 

I Increased bolt tension, lb 

i Apphed load, Ib 





I K 





Assume load W’ is applied producing a 
bolt stretch A, then 


K \ WW Kk, —A 

K K,A= A KA 

As Kod K 

K,A Hi KA 

MW Kad K,A= ACK Ke 
iH 

ma os 


As the increased bolt tension = AK» 


W Ky HW 
= a a 
Ki 


From the above equation it can be 
seen that if the initial bolt tension 
equals the applied load, the bolt stress 
range approaches zero as the member 
stiffness approaches infinity. Since 
gaskets, shims and washers all increase 
elasticity of bolted connections, they 
increase the range of bolt stress and 
should be avoided in bolted connec 
tions that are to be subjected to dyna 
mic loads 


Bearing Failure Analysis 


Some of the most difficult failures to 
analyze occur in anti-friction bearings 
As the basic capacities of all anti-fric 
tion bearings are based on stressing the 
material to a level in excess of the en 
durance limit, normal bearing failures 
will be evidenced by surface fatigue 
failures. Since the more common types 
of premature failure cause surface 
fatigue failure, they are difficult to dis- 
tinguish from normal bearing failures 
However, the nature and location of 
the bearing surface that has failed in 
fatigue can be used to determine the 
cause of a premature anti-friction bear 
ing failure. 

A straight roller bearing that has 
failed in normal fatigue will have its 
race ways spalled across their entire 
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face as shown in Fig. 12. This type 
of failure will only occur when the race 
ways are hardened to the proper value 
If they are too soft, the rolling surfaces 
will have the “fish scaled’’ appearance 
shown in Fig. 13. Since the character 
istic appearance of a normal anti-fric 
tion bearing failure is that of surface 
spalling, this information can be used 
to analyze the causes for some prema 





Fig. 12—A straight roller bearing that 
failed in normal fatigue shows its race 
ways spalled across entire face. 





Fig. 13—''Fish scale” appearance of roll 
ing surface caused by soft race ways 





Fig. 14—Bearing race that failed through 
abrasive wear caused by badly oxidized 
lubricant. Water also causes failure. 
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ture bearing failures. If spalling is 
concentrated on one side of the rolling 
surface misalignment is indicated 

Preloads can be imposed on a bear- 
ing assembly, either purposely or acci- 
dently. Preloading is used to increase 
stability in some high speed guiding 
spindles and it has been introduced into 
some assemblies in an attempt to com 
pensate for housing flexibility. As 
preloading is normally encountered in 
bearing applications where the bear 
ings are capable of carrying both radial 
and axial loads, it increases the applied 
bearing load and causes a reduction in 
bearing life. When preloading is 
purposely introduced, the increased 
load is usially considered in the bear 
ing selection. If preload is accidently 
introduced, it will cause premature 
bearing failures. If the preload does 
not cause excessive deflections, the re- 
sulting bearing failure will have the 
haracteristic appearance of a normal 
bearing failure. If it causes excessive 
deflection, it will have the appearance 
of a failure caused by excessive hous 
ing or shaft deflection 

Radial type roller bearings are not 
ised in applications requiring pre 
loading because of the difficulty of 


ontrolling amount of preloading and 
+} 


1¢ difficulties involved in assembled 
bearings in a preloaded condition 
However, if the bearing fits are too 
tight, a preloaded condition can be 
induced into a straight roller bearing 
application. In addition to causing 
excessive bearing loads, preloads on a 
radial type roller bearing can create 
extremely high later. 


il thrust loads 
These thrust loads will be established 
when the rolling elements and surfaces 
are not absolutely free of tapers, and 
their magnitude will depend on the d 

gree of taper Magnitude of these 


forces can be sufficiently great to shift 


the location of bearing races and has 


forced bearing races thru the ends of 





bearing housings. These forces do not 
exist in bearing applications when the 
bearing has the proper amount of 
internal clearance because the rollers 
are afforded an opportunity to re-align 
themselves in the unloaded zonc 

One of the causes for anti-friction 
bearing failures that may not resuit in 
surface fatigue failure of bearing ele 
ments is abrasive wear. Abrasive wear 
is caused by introduction of contamin 
ating elements into the lubricant. These 
elements may be acid from oil oxida 
tion, dirt, metal particles, water from 
condensation and other sources. Effects 
of acid and water on an anti-friction 
bearing are identical. Each forms 
abrasive oxides on the rolling surfaces 
of the bearing. These abrasive products 
will lap the bearing surface and in- 
crease the internal bearing clearance. 





This action will cause the bearing to 
become loose and it disrupts the distri- 
bution of load between the rolling ele- 
ments. Disruption of the load distri- 
bution between the rolling elements 
tends to increase the load per rolling 
element and decreases the life of the 
bearing. The bearing race shown in 
Fig. 14 failed through abrasive wear 
produced by a badly oxidized lubricant. 

The action of moisture or a corrosive 
lubricant on a bearing that is not rotat- 
ing is quite different than the action 
of a corrosive element on a rotating 
bearing. In stationary bearings the 
orrosive element will only attack the 
parts that are in contact, and these 
points will be severely etched. Since 
these severely etched zones are below 
the level of the adjacent material they 
create points of stress concentration 
and materially reduce the life of the 
bearing 

If proper housing and shaft fits are 
not used in mounting anti-friction bear- 
ings, difficulty may be experienced with 
rotation between one or both of the 
bearing races and the member carrying 
he race If this condition exists, it 
will cause the member carrying the 
race. which tends to rotate, to wear at 
an excessive rate It may also cause 
the race to work out of position, if its 
lateral location is not established by 
position locks 


Rotation of a bearing race on its 


be experienced 


oad direction rotates or 


f 
1] 
mounting surface will 


when the | 
varies widely with respect to a fixed 
point on the bearing race and the race 
Is not a press fit on the mounting sur 
face. Race rotation will be experienced 
inder these conditions because the race 
will act as an internal gear on its 
mounting surface if there is any clear 
ance between the race and its mount 
ing surface. If the load direction ts 
onstant and the shaft rotates, the inner 
race should be a press ht on the shaft 
If the load direction is constant and 
the housing rotates, the outer race 
should be a press fit in the housing 
If the bearing application is such that 
each of the above conditions exist at 
various times during the operating 
cycles or if the load direction varies 
and one race rotates, both races should 
be press fit 

While most machine failures are 
caused by faulty design or workman 
ship, some result from defective ma 
terials. The designer can, by working 
with the metallurgist, learn to recog 
nize readily failures due to metallurgi 
cal defects. He can then inspect in 
telligently each failure before turning 
it over for metallurgical examination 
The data accumulated by doing this 
usually leads to a reduced number of 
failures 
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BUCKLING 


Of Uniform and Stepped Columns—I 





@ Procedure for more accurate analysis of buckling than is obtained with hand- 
book formulas, with application to cylinder and piston-rod assemblies. 
@ Curves that facilitate finding the critical load when initial eccentricity and 


cross-section shape of the compression member are taken into account. 


@ Method for rapid determination of the length of 
is equivalent in elastic behavior to a pin-jointed, 


HANDBOOK FORMULAS for the allow 
able stresses as a function of the slen- 
derness ratio of compression members 
are based on assumptions covering 
such factors as initial eccentricity and 
A factor of safety 
is also included in these formulas, and 
they represent a considerable com 
promise to make them suitable for a 
variety of buckling cases. Formulas 
of this kind are very useful for calcu 
lations to which they zre tailored, but 


buckling 


cross section shape 


many problems — require 
closer investigation. Where greater 


accuracy is required the following pro- 
cedure is recommended 

1. Determine the critical load; that 
is, the load that first causes the ex 
treme fiber stress to reach the yield 
point, for the actual, or closely esti 
mated, conditions 

Apply the proper factor of safety 

to the critical load to find the allow 
able working load 

3. Establish the maximum stress un- 
der the working load and check 
whether it is within permissible limits 
to safeguard against fatigue failure 


Assumptions 


This investigation applies directly to 
pin-jointed bars; it is assumed that 
the characteristics of the cross section 
are such as to bring about the smallest 
critical load for buckling in a plane 
perpendicular to the axes of the pins. 
For built-in columns or for the rela- 
tively rare cases where the stiffness 
characteristics favor buckling in a 
plane not perpendicular to the axes of 
the pins, the analysis has to be made 
for an adjusted length of the com- 
pressive member. This adjusted length 
is to be taken as the distance between 
points of inflection of the elastic line, 
and the points of inflection must be 
treated as pin-joints. 

It is assumed that the pins are par- 
allel and remain parallel as the load 
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is applied. It should be investigated 
from case to case whether 
sumption holds, and if necessary, the 
pins should be strengthened. If ap- 
preciable pin deflection occurs, as may 
happen particularly with overhung 
pins, serious secondary stresses may be 
caused and lead to a reduction of the 
critical load. 


this as 


Symbols used in this article are 


if = Axial moment of inertia 
1 Area of cross section 
Partial area of cross section 


S.M Section modulus 

r v1 /4 = Radius of gyration. 
S.M./-tr Section Factor (Shape 
factor of cross section 
Length of column with uniform cross 
section 

L Length of stepped column 
Lengths of individual parts of 
steppe d columns 
No-load eccentricity (or initial 
eccentricity at center of umtorm 
column. 
No-load (or initial) eccentricity at 


joint of stepped column. 











ana | 
a oe 











Fig. 1—Buckling of a pin-jointed bar with 
uniform cross-section. 


Propucr ENGINEERING — OcToBER, 1949 


a uniform cross-section bar that 
single-step column. 


Fecentricity at center of column 
inder compressive force P 
Initial eccentricity ratio 

P Compressive force 

P Euler's load for elastic buckling 

I Modulus of elasticity. 

o P/A Average compression stress 
over cross section 

Ctot Sum of average compression and 
bending stress = extreme hber 
stress. 

o. P,/A Stress under Euler’s load 
for elastic buckling. 

oy Yield point stress. 

I Factor of safety. 

x, Rectangular coordinates (see Fig. 8 
Critical Load of Bars 


With Arbitrary, but Constant 
Cross Section 


Consider a compressive force P act 
ing on a pin-jointed bar whose axis 
represents a slight sine curve, Fig. 1 
Due to the action of the compressive 
force, the initial eccentricity e at the 
center is increased to f; the new axis 
of the bar is again a The 
bending moment at the center is Pf, 
and the bar is in equilibrium when the 
deflection at the center caused by the 
bending moments along the bar is 
equal to f--e. This deflection is 


r( . 2 ) 


from which 


sine curve 


PP 2 
wl | 
The deflection f becomes theoreti 
cally infinite when 
rit ‘ 
a s P. (3) 
P,, is the well known Euler load for 


elastic buckling. 
Eq (2) can be rewritten as 


, P, 
? ne 4 
( P, ine P ) 


where the factor P,/(P, P) 1s com 
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Figs. 2-7—These curves enable the rapid determination of o, the average compression stress over the cross section, for various 


l/r (slenderness ratios) and m/z (eccentricity-shape factors) ratios, and extreme fiber stresses. E equal 29,600,000 Ib per sq inch 


monly referred to as the magnification 
factor for initial deflections. This 
magnification factor can be expressed 
in terms of the average compression 
stress o P/A and the Euler stress 


} 


“= F./A wr E/(l/r)? 


The total stress g;,, at the extreme 
fiber is the sum of the average com- 
pression stress go and the bending 
stress Pf/S.M. 


Pe _ % , 
S.M C. a 


To =a 
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The section modulus can be ex 
pressed as 


S.M. = Azr 7 


where A is the area of cross section, 
r the radius of gyration, and z a 
numerical factor depending 
shape of the cross section. The value 
of the factor z for several cross sec- 
tions is shown in Table 1. Substitut- 
ing equation (7) in equation (6) 
leads to 


4 Co. 
em=o(14+(2) x ) 8 
or i— 6 


In most cases, the initial eccentricity 
e at the center of the bar is stated in 


on the 


terms of the length of the bar, that 1s 
= nl 9 


Combining Eqs (8) and (9), the 
total stress at the extreme fiber can be 
expressed as 


The curves of Figs. 2 to 7, inclusive, 
show the relations between o and 
oret for a wide range of m/z and //r 
values. 

The bar is critically loaded when 
the maximum fiber stress reaches the 
yield point stress, that is 


Trot = Typ 11) 








The critical load is found as 


Fes lo 12 
where o is determined by Eqs (10) 


and (11), or curves of Figs. 2 to 7 


The Critical Load 
Of Stepped Columns 


Equivalent uniform columns are es- 
tablished mathematically and their crit- 
ical loads calculated by the method 
just described in the case of columns 
consisting of two parts with different 
Fig. 8C. The junction 
between the two parts is assumed as 


cross section, 


stiff. The elastic lines of the two 
parts are again taken as sine curves; 
at their junction the two sine curves 
must be tangent to each other and 
their curvature must be inversely pro 
portional to the respective stiffness 

Assume two bars of length /,, and 
/,, stiffness J, and J., an initial de 
flection of the sine-curve axes e, and 


x, respectively, Fig. 8A, and require 


the bars is thus established as 


qi 14 


When both bars are subjected to 
same compressive force P, their 
flections at the center increase 
the initial values e, and e, to 
values f, and fo, 

(from Eq 4): 


the 
de- 
trom 

the 
respectively, whereby 


15 


' 
are still sine 


any point 


The axes of both bars 


urves and the deflection at 





can be calculated from the deflection 
at the center. 

Now assume that before any load 
is applied, the second bar is moved so 
that its end points are with 
the end points of the f ar, and 
that the two bar axes are tangent to 
each other at point T, Fig. 8B. Then, 


if a compressive force P is applied, 





load P the conditions as to deflection, 
slope, and bending moment at point 
T,, are identical for both bars. It 
would, therefore, not make any differ 


ence in the behavior of section TB, 


of the first bar, if its section TC, 
was replaced by section TC, of the 
second bar. The critical load of the 


stepped bar B, TC, is exactly the same 
as the one for the two original bars. 
Similar hold for the 
stepped bar B.TC,. Hence a bar of 
/, and inertia /,, (or a bar of 
and inertia J.) has the same 
Euler load for elastic buckling as the 
B,TC, and B.TC, 

al problems, the lengths 
and 6.) of the in 
dividual parts and their respective 
inertias 7, and /, known, (Fig 
8B), and the equivalent length /; is to 
be established The re 


considerations 


length 
length /, 


stepped bars 
. In | 
5b, and 


WaActie 


(or 
are 


lations are as 


tollows 
BAR 


EQUATIONS FOR FiRs1 



































that they have the same Euler load the deflection of both bars increases General 
| me . : ) 
for elastic buckling: by magnification factor P,/(P, — P), P, 7 
hk hE and the two axes still have a com- P.— P 
P. 5 — 13 mon point 7. Furthermore, they are 
‘ still tangent to each other at point P ) m * 
The relation between the lengths of 7 It is thus realized that for any roe 
Pp 
B, 
P 
B, 
Tp T Tp T 
C, 
Ce 
Pp 
p 
(A) Individual bars with (B) Arrangement of (C) Steppea columns 
equal Euler load individual bars 
for tangency and 
common line of force 
Fig. 8—Sketches showing nomenclature and loading for developing equations used to determine critical load of stepped columns 
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At Point T 





> 


( P, ) xb, 
P P sin 
ror 4 a 


EQUATIONS FOR SECOND BAR 


General 


at Point 7, 


(AN iy 


P, . 
P.- P 


rhe condition for a common tangent 
at point 7), is expressed by 


at 7 l¢ 
and 
ut 7 & (17 
trom which 
ae 2 Is 
or 
tan ; — tan : at 7; 19 
Hence, 
tan = n = [ = 
a ta tan 
ae eee 
20 
and 
” / - ) 
arg any , tan 21 
I, . | 
or 


bg = — : arctan ( f tan 7) 
Tr \ / ‘ \ / mh, 


The distance 


a4 an 
(Viet )] 2 


This transcendental equation has 
been solved for a number of cases, 
and the results are presented in the 
curves of Fig. 9. For convenience, it 
is assumed that /, I,, but imposing 
this condition in no way restricts the 
validity of the solution (24) 

The initial eccentricity of the 
stepped column is first to be figured 
in inches (generally as a percentage 
of the total length), and then the 
initial eccentricity ratio 7 to be intro 
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Fig. 9—Curves for determination of /;, the length of a uniform cross-section column 
equivalent in action to a stepped column of length L. These curves represent solutions 
of the transcendental equation (23), thus simplifying buckling calculations 


duced into the calculations has to be 
based on the length of the equivalent 
bar (Eq 9). Therefore, 7 is generally 
greater than the percentage of initial 
eccentricity of a stepped column, and 
this procedure is somewhat on the 
safe side. When warranted, greater 
accuracy is obtained by making the 
initial end slope of the equivalent 
bar equal to the end slope of part 4, 
of the stepped column 

The initial eccentricity at the joint 


Is 
sin p) 


The maximum fiber stress of a 
stepped column may occur in either 
part. Unless it is obvious which has 
the higher stress, both parts should 
be checked. The two cases are treated 
as follows 


a) If the part with the smaller 
stiffness 7, is shorter than half the 
equivalent length /,, that is 


? v¢ 


it has to be checked at the joint. In 
this case, e; is to replace e in formulas 
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8, 9, and 10, and Figs. 2 to 7 are 
to be used accordingly. The part with 
the greater stiffness is to be checked 
for the full initial eccentricity 

b) If the length of the part with 
the smaller stiffness /, is equal or 
greater than half the length of the 
equivalent bar, that is 

} ? 7) 
it has to be checked for the full initial 
eccentricity. The part of greater stiff- 
ness /. is then to be checked for the 
joint, using the initial eccentricity at 
the joint ¢;. In this instance, it will 
generally be found that the part with 
the smaller stiffness is stressed higher 


Final part of this discussion will 
appear in the November number 
The method described above is ap 
plied to various buckling problems 
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Flow 


Diagrams for Several 








GLOBE VALVES are primarily for throttling 
and close regulation of flow. Tight closure is 
possible. This type of valve is suitable for 
frequent opening and closing. Because ot 
their high pressure drop, even when wide 
open, they should not be used where unre 
stricted flow is desired. Globe valves are 
suitable for regulating liquids or gases. The 
occasional presence of small amounts of sus 
pended matter can be tolerated. Where ex 
tremely close regulation of flow is required, 
] ] ' 


the needle valve type of gl valve may 
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Types of Valves 
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Ball Check Valve 




















Iwing Check Valve 























Raised Disk Tank Valve Flush Type Tank Valve 





gases and liquids without suspended foreign 
matter. Suspended foreign matter would tend 
to lodge on seats and cause damage during 
closing of valve 


CHECK VALVES prevent reversal of flow 
through a line. They are used as safety equip- 
ment ye a pumps or to prevent drainage 
of stored liquids. In the swing check valve, 
flow in the desired direction swings the disk 
up to open the valve. Flow in the wrong direc- 
tion swings the disk down to close the valve 
In the ball check valve, flow in the desired 
direction lifts the ball to open the valve, and 
flow in the wrong direction forces the ball into 
a position closing the valve 


TANK VALVES are designed to control 
liquids in tanks. The flow through a raised 
disk type tank valve is greater than that 
through a flush type tank valve of the same 
size. However, agitators or other mechanisms 
in the tank might damage or be damaged by 
an open raised disk type tank valve. To over- 
come this difficulty, the flush type valve, in 
which the disk is pulled into the valve body, 
can be used. 


THE Y VALVE is a compromise between the 
gate valve and the globe valve. The low pres- 
sure drop advantage of the gate valve is com- 
bined with the tight closure and suitability for 
frequent opening and closing of the globe 
valve. Y valves may be used for throttling 
purposes or for close regulation of the flow 
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Mechanical 
Computing Mechanisms—III 


Continuing the analysis of analog mechanisms to perform mathe- 
matical operations. Multiplication, division, integration and 
differentiation devices and their operation are compared. 


ROBERT R. REID and DU RAY E. § 





TROMBACK 


Research Engineers, The Franklin Institute Laboratories for Research and Development 


THE SIMPLEST MULTIPLICATION to 
mechanize is multiplication of a vari- 
able by a constant. That 1s, 3 C2 
which may be done by a gear ratio 
equal to the required ¢ for rotary vari- 
ables, or by a simple lever system for 
straight line motion 

The problem of 
variables is more complex. The form 
of this equation ts x) u 


multiplying two 
Four 
possible means of solving this equa 
tion are: similar triangles method 
logarithmic method, slide-link and 
slide multiplier. A mechanism based 
on the principle of similar triangles 
is pictured in Fig. 8(A). In this, the 
lengths x and ) are proportional to 
input quantities and the length a is 
fixed, as it was for the mechanism 
shown in Fig. 5(D) PRropucr ENGI- 
NEERING, 1949 
8(A), 


x a 


Sept From Fig 


This mechanism provides a theo 
retically exact solution to the problem 
of multiplying two variables and may 
be constructed to permit 
ables to change 


both vari- 
Care 
should be taken to prevent the mech 
anism from reaching a_ self-locking 
condition. The guides should be de 
signed to prevent 
links, which would 
sive friction; and the 


algebraic sign 


cocking of the 
introduce exces 
construction 
should be such that when the linkage 
is transmitting load there will be no 
spreading of the slide 

The pins can be replaced by small 
ball bearings, and theoretically the 
ball bearing will not roll 


because 
the slide is touching the 
two points 


bearing at 
But in actual construction 
there is always some clearance, and 
the ball bearing tends to roll rather 
than slide 

The space requirements for this 
type of multiplier are relatively large 
in two dimensions 


Logarithmic Method 


A second, _ theoretically 
method for multiplying is to add 


exact 


126 


the logarithms of each input variable 
The log is taken from a cam; the ro- 
tational input represents x and 4, 
and the motions of the two followers 
(log x) and (log y) respectively. 
Adding these two functions bv one 
of the methods previously described 
(the slide type, Fig. 7(D), 1s usually 





most appropriate), gives the output 
log + (log log 

and the output of the differential, 

log x), actuates an antilog cam. The 


motion of the cam follower, Fig 
$(B), represents the value of the an 
SWEr (X7}. 

This method has several disadvan 
tages. Neither variable may be per- 
mitted to reach zero or negative val- 
ues, Or even to approach zero, since 
the log of indeterminate 
Trouble will ensue if the value of the 
variable hecomes less than 1.0, since 


zero 1S 


beyond this point the log becomes 
negative. If such a condition is un 
avoidable, the method still may be 
used in the design if both sides of 
the equation can be multiplied by a 
factor so chosen as to make the mini 
mum value of the variables always 
than 1.0. For example, to 
multiply «w equals xy where 


yreater 


<Sand0 5: < 3 
if both sides are multiplied by 3 


log 3 


log X log Sx + log 
and the cam becomes actually a log 3x 
cam. The answer taken from the anti- 
log cam 1s clearly 3w; but this may be 
accounted for in choosing the scale 
factor of % 


Approximate Method of 
Multiplication 


shown in Fig 
8(C) is a simple form of an approx 
imate multiplier. It may be con- 
structed from a minimum number of 
parts, and it finds use in light service 
and where a limited known error is 
acceptable. This device mechanizes the 


The mechanism 





where x is the 
radius of the input arm and )» 1s the 
input angle 

The slot in the rotating input arm 
is a circular arc of radius L about the 
point (x) 


equation u xX) 


0) on the output slide 
This position of the input. arm is 
taken as } ; at this position the 
variable x may take on all values 
within its range without affecting the 
output. The pivot point of the ro- 
tating arm is chosen as x simi- 
larly, at this point y may take on all 
values without affecting the result. A 
layout is required to determine the 
magnitude of errors inherent in any 
given mechanism of this type 

This multiplier has the disadvan- 
tage of { 


requiring considerable space 
in two directions for 


reasonable ac 
curacy; it has the advantage of simple 
construction 

Ancther type of linkage which may 
be used for multiplication is shown 
in Fig. 8(D). It is somewhat like 
a similar triangle multiplier except 
that two of the slides have been re- 
placed by rotary motions. It has the 
lisadvantage of having one of the 
three scales non-linear. However, the 
designer may choose which scale is 
to be non-linear. Also in Fig. 8(D) 
an equation is given that shows the 
trigonometri between the 
determining the 4 


relations 
variables used in 
scale 

For example, the linkage is to 
mechanize the equation w equals xy, 
where the distance between pivots, 
is equal to 2.000 in. It is desired to 
find the when variable 4 
is equal to two units. Assume the 
scales of w and x have the same scale 
To find the 
for y equals 2 units, as- 
sume any value of w, x 


> 


1 
w equals 2x; 


distance } 


factor of 5 units per in 
distance y, 
that satisfies 
for example, w equals 
10, x equals 5; then for 


10 units 2.000 in 
x 5 units 1 000 in 
1 000 
000 
2 000) - 
or 0 750in 2 units) 


Division 
While the mechanisms for multi- 


plication are capable of handling zero 
and negative values of the input vari- 
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Fig. 8—Multiplication mechanism based on different principles: (A) Similar triangles multiplier. 
(C) Slide-link multiplier, approximate only. (D) Slide multiplier having one non-linear scale. 


able, the application of these mech- 


anisms to division are limited by the 
impossible condition of dividing by 
zero and the impractical condition of 
dividing by numbers close to zero. 
The second condition produces very 
large values in the answer and results 


I 


Fig. 9 














in a small overall scale factor in a 
computer of reasonable size. With 
these limitations in mind, and with 
careful consideration given to scale 
factors, and possible locking condi- 
tions, sometimes it is possible to re- 
verse a multiplying unit and use it for 
division. For example, consider a line 
diagram, Fig. 9, of a similar triangle 
multiplier. From the diagram it can 
be seen that, as x approaches O, w in 
creases towards infinity, and when 4 
equals 0, x may vary at will without 
affecting the answer, 

It is possible also to use a log cam 
multiplier for division. The only 
change required is that the differential 


Propucr ENGINEERING — OcTosBErR, 1949 


(B) Logarithmic multiplier. 


should subtract the logs instead of 
adding them. In another method, with 
considerably less limitation, the re- 
ciprocal of one input is computed and 
multiplied by the other variable in 
accordance with the equation 


1 


The reciprocal function, generated 
with a cam, experiences the same difh- 
culties of discontinuity at and close 
to zero. This time it results in a very 
steep cam rise which is sometimes 
too steep for good camming action 
Division may be performed by 
using a multiplier and a servo motor, 
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“ 








but this arrangement represents more 
mechanism and still suffers from the 
inability to approach zero efficiently 
Referring to Fig. 10, a servo motor 
drives one input w to a multiplier; 
the other input to the multiplier 1s the 
quantity y. The multiplier answer 
yw is fed to a differential where the 
other variable x is subtracted from i 

that is, the output of the differential is 
w — x. The follow-up control on 
the differential causes the servo motor 
to drive so that yw — equals O at 
all times, or w equals x/y. 

If y equals 0, the output from the 
multiplier is zero. If x has a finite 
value, the differential will give an 
error signal to the servo motor, but, 
regardless of the value of w fed into 
the multiplier, the output is zero. The 
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Fig. 10—Division mechanism using a 
multiplier and servo motor. This device, 
too, is limited by inability to approach 
zero efficiently 


signal will in effect attempt to drive 
the value of w to infinity, or until 
the mechanism 
Stops 


drives to the limit 


Integration 


The classic two-disk integrator, pi 
tured in Fig. 11(A), consists of a 
smooth disk, A, rotated by an input 
variable 9, and another output disk, 
B, perpendicular to, and spring-loaded 
against disk A. The -radial displace- 
ment of disk B from the center line 
of rotation of disk A is the input 
variable y. Assuming perfect non 
slipping contact between the rotations 
of the disks, and perfect slipping as 
disk B moves radially along disk A 
the arc y d@ on disk A equals the arc 
r dw on disk B 


Then 

. l 

aw = 10 
ss ff 6 
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Fig. 11—Two types of integrators. 


(A) Two-disk integrator. 


which overcomes some of the inherent difficuties in two-disk type. 


(B) Ball-disk integrator, 
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Fig. 12—Schematic representation of a zero offset mechanism for ball-disk integrators 
There is less tendency toward pitting in this design, but a loss of scale factor. 


The value of 1/r is known as the 
integrator constant 

The disadvantage of the two-disk 
integrator is that the output torque 
is limited by the frictional force de- 
veloped between the two disks. But, 
the force required to change the sec- 
ond variable y, is directly propor- 
tional to the frictional force between 
disks. The two requirements for good 
operation are opposed. 

This objection may be alleviated in 
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part by using the ball-disk integrator 
shown in Fig. 11(B). Replacing disk 
B by two balls (B) and a cylindrical 
roller (C) produces rolling action 
radially across the disk, though the 
basic principle remains the same 
Larger output torque may be ob- 
tained by increasing the spring force 
between roller, balls, and disk, with 
consideration given to a large radius 
thrust bearing to prevent cocking 
action of disk A. Note that con- 
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tinued operation at zero radius () 
equals 0) will result in pitting disk A 
at the center. By using a differential 
the pitting can be partially avoided. 
Fig. 12 shows a method whereby 
the point x equals 0 has been dis- 
placed a distance, A, from the center- 
line of the disk. With this method, 
the balls are rolling when the vari- 
able x is equal to zero, and there is 
less tendency toward pitting. How- 
ever, with this method the range of 
+x and —x are not equal. As seen 
from this figure, x may vary from —5 
to +20 units, There is also a loss of 
scale factor through the differential. 
By using the equation 


d (xy) = x dy + y dx 
or xy= [xdy+ fydx 


multiplication may be performed by 
using two integrators. Fig. 13 shows 
that the variables x and y must be 
fed to each integrator subsequent to 
which the output of both integrators 
is fed into a Tifferential. The output 
of the differential is the desired 
product. 


Differentiation 


The general problem of differen- 
tiating one variable with respect to 
another is solved by reversing an inte- 
grator, but unfortunately this does 
not yield a theoretically exact solution. 
The method requires an additional 
mechanical differential. The mechan 


ism is shown in Fig. 14. The required 
derivative is 

dy 

a“ ” 
where w is the position of the ball 
carriage, x is the angular input to the 
disk, and y is the second input driv 
ing one side of the differential. The 
other side of the differential is driven 
by the output of the integrator, 
§ w dx. The spider of the differential 
is made to dive the ball carriage, 
either mechanically or through a servo 
system, so that w = & (y —JS w dx) 
where & is the scale of w in terms of 
the inputs to the differential 

Rearranging 


9+ oe Sod 


k 
and differentiating with respect to x, 
- oe oe. 
dx ee al 


The error function of this differentia- 
tion may be expressed as 


5 ae dw 
k dx 


This inherent error, a time function, 
will disappear only when dw/dx 
equals 0 or when the carriage does not 
move as x is changed, implying 
dy/dx equals 1. 

Theoretically dy/dx equals 1 will 
occur only after an infinite time. But 
it is possible to go in the direction 





of decreasing error by increasing &, 
that is, by causing w to move rapidly 
for small changes of y. Generally the 
increasing of & is accomplished by a 
servo follow-up in the w link of the 
differentiator. Increasing the speed 
of response too greatly, however, may 
cause undesirable oscillation of the 
system. 

The preceding mechanism is the 
general form of differentiator, solving 
the general equation 

dy 
v= — 

ax 
In many cases encountered in com- 
puter design it is necessary only to 
find 


that is, to differentiate with respect 
to time. This may be accomplished 
with a great deal less mechanism, 
since it amounts to building an ac- 
curate tachometer. The input to the 
device, y, is a shaft rotation, hence 
dy/dt is the speed of shaft rotation. 
The mechanism of Fig. 15 is a 
force-balance servo system making 
use of the principle that viscous drag 
forces are proportional to velocity. 
The input quantity (y) drives a ser- 
rated drum closely fitted inside a 
housing, the housing being restrained 
from rotation by a spring. A viscous 
fluid is contained in the small clear- 
ance between housing and the drum, 
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Fig. 13—Showing how two integrators can be combined for 
multiplication. Differential output represents the product. 
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Fig. 14—Differentiating can be done by 


integrator in reverse. An additional differential is required for 
theoretical accuracy, driving mechanically or through a servo. 
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Fig. 15—Viscous drag differentiator has the advantage of sensi- 
tivity to slow rates. 
ditions, such as friction, hunting, or temperature effects. 


But, it may have several undesirable con- 
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and transmits a viscous drag torque 
to the housing which is proportional 
to the drum velocity. The arm con- 
nected to the housing is captured be- 
tween electrical contacts; one end of 
the spring is attached to this arm, 
which in effect remains stationary. 
The spring length is regulated by a 
servo motor controlled by the captur 
ing contacts. Any change in drum 
velocity causes the viscous torque to 
change; and contact is made in the 
correct sense to cause the motor to 
adjust the spring length and balance 
the system. 

In this manner a measure of the 
input shaft velocity is obtained as a 
position, either of the servo-motor 
shaft, or of the end of the spring it- 
self. The spring rate should be ad- 
justable permitting accurate scale fac- 
tor adjustments between input shaft 
velocity and output shaft position 

The great advantage of this dif 
ferentiating system is its sensitivity to 
slow rates. With a fluid of high vis- 
cosity, small changes in rate of rota 
tion cause high torque responses in 
the system. The rates of rotation 
normally involved in mechanical com- 
putation are generally quite slow, par- 
ticularly if the quantity to be dif- 
ferentiated is the output of another 
computer unit. 


Several undesirable conditions may 
occur in connection with this system: 
1. Friction—Non-viscous friction 
in the drag unit which is independent 
of velocity of rotation will induce 


errors in the mechanism; it may be 
minimized by antifriction bearings. Its 
effect is to offset the torque-velocity 
curve by the amount of the friction 
torque. This effect becomes less se- 
rious as the viscous torque develops 
and is increased so that the friction 
force is a smaller percentage. 

2. Hunting—This condition of 
rapid non-decaying oscillation may be 
found to some degree in any force- 
balance servo. It may be corrected or 
minimized by some form of damping, 
either friction, viscous or eddy cur- 
rent types. 

3. Temperature Effects—The entire 
calibration of the viscous drag dif- 
ferentiator is dependent on a constant 
viscosity of the fluid. Since viscosity 
of the usual fluids is greatly affected 
by temperature changes, it is gen- 
erally necessary to provide a means 
for regulating the ambient tempera- 
ture of the device. Since commercial 
heater-thermostat combinations may 
give accuracies of +5-10 F, a dif- 
ferentiator of high accuracy may be 
further compensated within this range 
by making the housing of low 
thermal-expansion metal such as invar, 
and the drum of aluminum. Then 
gs temperature rises viscosity drops, 
lowering resultant torque; but at the 
same time the expansion of the alu- 
minum drum decreases the fluid gap, 
thereby increasing the torque to its 
original value. This type of com- 
pensation requires careful matching 
of temperature-viscosity and thermal 
expansion curves, both non-linear, and 
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Fig. 16—Approximate linkages are another method of mechanical computation. 
Tedious, accurate layout work is required to minimize Class B errors, 
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is therefore valid only over such short 
ranges as indicated above. 


Eddy-Current Differentiator 


A device may be designed in which 
eddy-currents produce a drag propor- 
tional to velocity of rotation, for ex- 
ample, the automobile speedometer 
In one design a powerful stationary 
permanent magnet is surrounded by 
a rotating cup of a non magnetic 
current-conducting material, such as 
aluminum or copper. As the conduct 
ing material cuts the lines of flux, eddy 
urrents are set up in direct propor 
tion to the rate of cutting, producing 
a drag torque linear with speed 

The great disadvantage of this sys 
tem is that the high velocity required 
to produce torque, even with very 
powerful magnets, necessitates high 
gear ratios, with associated power loss 
The advantage of eddy-current drag 
is its relatively low variation with 
temperature, and in a unit which 
presents acute temperature-regulation 
problems, its use is often justified 


Approximate Linkages 


For completeness, another method 
of mechanical computation will be 
described briefly. (See ‘Computing 
Mechanisms and Linkages,’ by A 
Svoboda, McGraw-Hill, 1948). The 
method may be termed approximate 
linkages, and consists of links which 
are pivoted to each other and to a 
base plate or made fast to a shaft, as 
in Fig. 16. The method is approxi- 
mate, and tedious accurate drafting 
layout work is required to determine 
the length of links, the angle through 
which the links operate, and that there 
will be no self-locking conditions 
The method can be used to perform 
an approximate mechanization of an 
equation, or tabular data, that is, 
where the variables are related by a 
table showing particular values of each 
variable and the result. The linkages 
have class B errors, which may be de 
termined by accurate layout. Class A 
errors are those arising from play in 
the pivots, bending of the links when 
they are transmitting load, inaccu 
racies in link length, and improper 
setting of the angle through which 
the links operate. 


Epiror’s Nore: Final article of this 
series will present, next month, sev- 
eral examples to show the principles 
used in combining components to 
form a computer. Final considera- 
tions, such as stops, electrical com- 
ponents, and vibration effects will be 
discussed. Two previous articles cov- 
ered design planning and mechan- 
isms for operations of algebra and 
trigonometry. 
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NEW STRUCTURAL USES for honeycomb panels are suggested by this locking construction developed by the United States 
Plywood Corporation. The knock-down box holds 1 ton per sq ft of internal pressure for about three months, suggesting use 





for long distance shipping of perishables. Two-in. honeycomb wall saves many pounds of conventional materials that would be 
required to withstand large pressures. Other suggested uses are portable walk-in refrigerators and pre-fabricated building parts. 


Honeycomb-Sandwich Structures—II 


Environmental conditions affect the physical properties of metal 
and fabric core honeycomb-sandwich panels. These structures 
also have acoustical and heat insulation properties that show 
promise for engineering application. Design analysis of honey- 
comb structures in aircraft give clues to their widespread use. 


H. C. ENGEL and T. P. PAJAK 


The Glenn L. Martin Company 


MECHANICAL PROPERTIES of honey- 
comb-sandwich structures (see part I, 
page 81, August 1949 PRopucT ENGI- 
NEERING) are affected by environmen- 
tal conditions as well as strength and 
loading factors. In addition to their 
effect on mechanical properties, they 
are important in themselves, since 
honeycomb-sandwich — structures are 


often applied for non-mechanical prop- 
erties, such as heat insulation and 
sound-deadening. 


Effects of Environment 


Accelerated weather tests have been 
run on groups of samples having resin 
impregnated cotton fabric core one in. 
thick, one group faced with 0.016 in. 
and the other with 0.035 in. 24S-T 
aluminum. Although in use the edges 
are sealed off, in the test the panel 
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edges were exposed. The weathering 
cycle consisted of 16 hr exposure in 
air at 100 percent relative humidity 
and a temperature of 120 F, 4 hr at 
an air temperature of 50 F, fol- 
lowed by 4 hr at an air temperature 
of 160 F. This cycle was continued 
for 12 weeks; at the end of each week, 
samples from each group’ were 
subjected to column compression 
tests. The specimens were unaffected. 
Another set of specimens for both 
groups were removed each week dur- 
ing this period and subjected to a 
static load applied to the center of 
the specimen while spanning 20 in. 
supports. There was no change in the 
stiffness of the specimens when tested 
at the end of each cycle. 

Water immersion tests at room tem 
perature of a group of 3 in. thick un- 
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Fig. 11—"Bondimeter,” 
facing to core. 


American Instrument Company, 


Silver Spring, Md. 
vacuum type instrument used in detecting unbonded areas of 
Indicator shows considerable deflection for a poor bond. 





Table I1I—Moisture Resistance of Phenolic—Fabric Core Sandwich Panel 


0 016 in. 24ST Alclad Faces 





Shear 
Strength Toughness ratio Shearing 
of Core, of face to Modulus of 
Condition of Specimen psi core bond Core, psi 
Original state (dry ; 174 3 1 10,500 
mmersed in water for 3 days and tested wet 132 39:1 6,800 
Immersed in water for 7 days and tested wet 122 43:1 6,700 
Immersed in water for 7 days, then dried back 
EE re ae 154 25:1 10, 100 


Note: 


All failures in flexure test were in the core, none in the adhesive. 








Attenuation in db 





80 











Fabric honeycomb panel 0.478 Ib/sq ft 








Frequency Average attenuation | 
Seen: 1,000 cps 29.2db _ 
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Fig. 12—Sound transmission through a fabric honeycomb-aluminum face sandwich 


panel. 


132 


Aircraft soundproofing is concerned with low frequencies (up to 250 cps). 
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sealed cotton fabric-type honeycomb 
specimens faced with 0.016 in. 248-T 
aluminum, give an idea of the ability 
of the core and the adhesive to with- 
stand severe humidity conditions. Table 
III shows results of bending tests at 
the end of three days and at the end 
of seven days. As shown, these tests 
determine shear strength of the core 
and its modulus of rigidity. The ef 
fects of this treatment on the adhesive 
were investigated by a peel test in 
which a tensile load was applied nor 
mal to the specimen surface; relative 
toughness of the bond was determined 
by pulling the facing from the core 
and measuring the loads. 

A special instrument, called a 
“Bondimeter”, has been developed to 
measure the strength of the bond be- 
tween face sheet and core. Shown in 
Fig. 11, the dial indicator will show 

ractically nothing for a good bond, 
but will immediately show a large 
deflection over an unbonded section 


Heat Insulation and Acoustical 
Properties 

Thermal conductivity of 4 oz cot 
ton fabric honeycomb cores faced with 
0.016 in. 24S-T aluminum has been 
tested on a special apparatus designed 
by the National Bureau of Standards 
These tests, on panels 3, 4, and in 
thick, gave results of 0.85, 0.75, and 
0.70 “K’’ factors respectively. The 
‘K” factor is in terms of Btu per hr 
per deg F temperature difference for 
a specimen 1 ft square and 1 in. thick 
These insulating values are approxi 
mately that of pine lumber. How- 
ever, they can be materially improved 
by filling the honeycomb cells with 
foamed urea-formaldehyde; additional 
tests on such filled panels, 3 and 3 
in. thick, yielded “‘K’’ factors of 0.45 
and 0.55 respectively. 

Sound transmission _ properties 
through fabric honeycomb core alu- 
minum-faced structures, show interest 
ing possibilities in the field of acous 
tics, because at low frequencies 
the panel has considerably greater at- 
tenuation than does an aluminum alloy 
panel of equal weight. However, at 
higher frequencies the plastic panel 
gives less attenuation. The lower fre- 
quencies, up to approximately 250 
cps, generally offer the greater sound- 
proofing problems in aircraft. Fig. 12 
shows sound transmission through a 
fabric core sandwich panel. 


Design Factors 
In most commercial honeycomb- 
sandwich applications, the chief re- 
quirements, in addition to lightweight, 
serviceability and low cost, are that 
the sandwich structure be capable of 
carrying the designed loads with a min 
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Fig. 13—Applications of honeycomb core 


imum deflection. In aircraft design 
these factors are particularly important, 
and the honeycomb core stru 
used in such aircraft parts as floors, pat 
titions, many secondary structures, and 
certain primary structures h as con 
trol surfaces and 
comb sandwich the 
Martin 202 airplane is shown in Fig 
13. For these applications, a 
base honeycomb impregnated 
with a phenolic type resin 
used. The phenolic 

greater resistance to 
high humidity, and 
vated temperature be 


tures are 





stabilize 


Honey- 


construction $ in 


fabric 
core 
has been 
type resins have 


water absorption, 





polyester type resins 

Because of the low density of the 
and the thin fa heets, it 
usually necessary to lo 
the core and 


core 1S 


reinforce 








mprove the aring area 
of the sandwich at points where struc- 
tural attachments are to be ide 
High density inserts and « banding 
molded into the panels are usually de- 


sirable. Banding materials commonly 
used are wood, plastics, aluminum ex 
trusions and solid aluminum. Edging 
is also used between the panel f: 
for appearance and to provide a 
while molding, to determine the 
of the finished panel. Most cou 
monly used edging materials are ply- 
wood set on edge (aircraft grade birch 
face poplar core AN-P-69), phenolic 
fibers and extruded or bent-up alumi- 
num sections. The width is 
mined by design requirements 


deter- 


Inserts 


Inserts are usually either plywood 
set on edge, phenolic fiber, or metal. 
Metal inserts are recommended wher- 
ever possible. Two types of metal in- 
serts are shown in Fig. 14; Type I 
is used when attaching parts to the 
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sandwich materials are shown in 


panel, and Type II is used to attach 


the panel to the structure. 

Sawing of cores and 
semblies is done with fine 
cutting blades having 18 to 
per in. Sanding of and 


cores 


netal cutting abrasive sanding belts 


or disks 


Attachments 


sandwich 
tooth metal 
24 teeth 
sand- 
wich assemblies is generally done with 


Martin 


as- 


202 46-passenger commercial transport 


predetermined. These are general-pur 
pose fittings which can be inserted at 
any point in the panel and will trans 
fer loads in the plane of the plate 
as well as normal to the plate 

Floor panels of the 202 Transport 
are 3 in. thick; face plates are 248-1 
aluminum, and the 
impregnated 


The allowable 


core is phenolic 
loth, of 7, in. cell size 
stress of this 


column 








flooring, approximately 33,000 psi 
Typical methods of attachment of is used as the maximum ultimate de 
sheets, using inserts, doublers or spac- sign stress. A major problem was to 
ers, are shown in Fig. 15. Spacer design a satisfactory transverse splice 
bushings made of an aluminum alloy for this axial load, with a permanent 
have been designed for use on panel set value sufficient for use in a com 
where attachment points cannot posite riveted structure. The final suc 
Po Se ees SS = SSS FS = 
) 
( 
a a oe ee 4 4 i 4 - ++ ~ a 4 + — 





Fig. 14 


» used when attaching parts to tl 


Two types of aluminum inserts used in sandwich panels; 
1e panel; type I 


Type I insert 
insert attaches panel to structure 
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Fig. 15 
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Edging and insert details in sandwich-constructed aircraft flooring. 


w 
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Fig. 16 


cessful design is shown in Fig. 16 
This joint tests to an ultimate value 
of approximately 30,000 psi in 0.020 
in. face plates, with a total permanent 
set of 0.030 in. It should be noted 
that the transfer of shear in the honey 
comb core is accomplished by allow 
ing the core to bear on the lower splice 
tee, and no reliance is placed on the 
glue bond between the end wood edge 
and the core. 

Honeycomb flooring enables a 
weight saving of approximately 60 Ib, 
compared with other types of floor 
construction; most of this is in insula- 
tion that would have been required in 
the design. The flooring is stiffer, 
smoother, and has a much better “feel” 




















Fig. 17—Honeycomb panel can be readily 
repaired with specially prepared core in- 
serts. Materials are available in kit form. 
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Transverse splice of two sandwich panels, designed for axial loads. 


than conventional aircraft flooring 

Detailed design of joints and con- 
nection require special care, so that 
loads or eccentricities that tend to 
break the glue bond between face and 
ore are not induced. 

Other applications of honeycomb 
construction to aircraft include the 
wing center rib of the Martin 202 
This rib acts as a support for the ends 
of beams separating the cell gas tanks 
It aiso transfers crushing loads applied 
to it by top and bottom wing cover 
ing. The rib is 1 in. thick and made 
of phenolic impregnated cloth of {j, 
in. cell size and face sheets of 0.012 
and 0.025 in. 248-T aluminum; ulti 
mate sheer stress design is 20,000 psi 
for the 0.012 in. face plates. Parti- 
tions and doors are made of honey 
comb construction; panels are 3 in 
thick with standard core and are cov 
ered with 0.012 in. 24S-T aluminum 
face plates. These are secondary struc- 
tures designed only to carry items of 


THE SCIENCE OF 


METALLURGY actually began when Sorby, a British 





auxiliary equipment mounted on them. 

Honeycomb core construction is 
being used in wings for pilotless air- 
craft; face plates on the wing are of 
0.051 in. 24S-T aluminum alloy with 
an ultimate design stress of 50,000 
psi. The core is phenolic impregnated 
cloth 7, in. cell size; core weight 
represents 13 percent of the total 
wing weight, considered low for this 
type of structure 


Repair of Sandwich Panels 


The ability of the honeycomb-alu- 
minum face sandwich to withstand load 
concentrated on small areas is im 
portant on aircraft flooring applica 
Where local surface damage 
does occur, it can easily be repaired 
by using specially prepared patch 
plates of various sizes 

For small holes and slits the repair 
is made by simply bonding on a bev- 
eled edge plate over the damage 
Larger dented areas are fixed by filling 
the cavity with a synthetic compound 
that is cured and shaved flush with 
the surface of the panel. A patch plate 
is then bonded over the damage, which 
inserted filler 
sometimes 


tions 


is stabilized by the 
Large damaged 
, replacement of the core, 
as shown in Fig. 17. In making re- 
“pairs the thickness of the patch plate 
is usually equal to the thickness of 
the sandwich facing. FM-45 adhesive 
is used for making all bonds and is 
cured at 300 F for 20 min under 10 
ps! pressure 

AutHors’ Note: We are indebted to 
the work of W. W. Troxell, formerly 
Chief, Engineering Laboratories of 
The Glenn L. Martin Company and 
now deceased, for a great deal of the 
basic studies which have served as 
source material for this article. 


sections 


necessitate 


* * 


} 


scientist, reported in 1864 the results of his investigations on the use 


of the microscope to study the physical structure of meteoric iron 


This 


was followed by studies in the same general field by Martens, in Ger 
many, about 1878. The work of these two scientists, however, aroused 
little interest at the time, and nothing further was accomplished until 
Sorby showed some photomicrographs of iron and steel to the British 


Iron and Steel Institute in 1886 
grew steadily. 


After this, the importance of metallurgy 


THE ORIGINS OF MODERN METAL PLATING techniques go back before the 
time of Christ, but one of the most unusual cases of metal plating for 


unlawful profit is found in Spanish history 


When the early Spaniards 


brought platinum back from the New World, the Spanish metallurgists 


were unable to melt the metal 


The wily Spaniards, in order to use this 


metal, hammered slugs of it, plated these slugs with gold or silver, and 


so made counterfeit coins 


metal. 
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-ventually, the Spanish government had to 
Eventually, the S h | nent had t 
pass a law banning the importation of this dangerous and 


worthless” 
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Involute Curve Calculations 


Comparison of the numerical operations required and of the accuracy 
obtained in the use of two methods for calculating the coordinates of 


points on layouts of involute curves. 


angle is used; and 


ALLAN H. CANDEE 
The Gleason Works 


THE PURPOSE AND SCOPE of the 
method of laying out an_ involute 
curve that was presented by the author 
in the short article ‘Formulas for In- 
volute Curve Layouts”, Propuct 
ENGINEERING, August 1948, p 145, 
was intended to be completely general 
and applicable to any chosen part of 
any involute curve for a gear tooth, 
cam, templet, or gage 

In a second article by Michael Vas- 
vari, ‘‘Involute Curve Layouts,” Prop- 
ucT ENGINEERING, January 1949, p 
128, equations are recommended for 
the involute curve on a gear tooth of 
standard pressure angle. 


DiacraMs. Diagrams from the two 
articles are reproduced here as Figs. 1 
and 2, to illustrate the linear and 
angular values that appear in the var- 
ious equations. The comparative sim- 
plicity of Fig. 1 is obvious. 


EQUATIONS FOR GENERAL PROBLEM 
In the first article the following equa 
tions were presented 


v= psiné@+ 4 (@sin 6 — vers 6 A 
p vers 0 +/+ (sin @— @cos 6 B 


Having decided on the dimensions } 
and p, the procedure is to select or as- 
sume values of a single variable angle 
@, and then to calculate the coordinate 
distances x and y for points on the 
curve. 

In the second article the x- and }- 
coordinates are obtained by a number 
of steps indicated in the following 
equations: 


arc 8 = tana — invap 1 
Rp b cos ap 2 
\ Rp cos B-—/i 3) 

= p— RpsinBg q 


in this case, 6 and p are given as be- 
fore, and values of the variable angle 
ap are assumed or selected. An un- 
known angle B has to be determined. 


COMPARISON OF METHODS. In _ the 
first method the various values of @ 
are chosen so that all trigonometric 
functions are taken directly from ta- 
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In the first method one variable 


in the second method, three angles are employed. 


bles without interpolation. In con- 
trast to this, the second method uses 
three angles, namely: a constant angle 
a, an assumed or chosen variable angle 
ap, and a dependent angle 8 for which 
interpolations are required in order to 
obtain its sine and cosine 

In comparing the work of calcula- 
tion by the two methods, it is proper 
to consider not only the numerical op- 
erations—addition, subtraction, mul 
tiplication, and division—but also the 
number of values that are read from 
tables, as these too require time and 
attention. A careful count of such op- 
erations for the two methods yields 
the following results: 


Values 

from Numerical 
Method Equations Tables Operations 
First A) (B 2 11 
Second (1) (2) (3) (4 9 12 


This count includes the interpolations 
required in the second method, but 
does not indicate the bothersome care 
that must be taken to avoid mistakes 
in such work. 


EQUATIONS FOR STANDARD GEARS 
In the second article, equations are 


presented in a form applicable di- 
rectly to the involute curve of a stand- 
ard gear tooth. The starting informa- 
tion is the pitch radius r and the 
standard pressure angle a. The same 
thing can be done by the general 
method of the first article; and the 
two sets of equations are 
First Method 
x r {sin @ sin 8 + 


cos @ (8 sin 6 — vers @ Al) 


=rising vers 6 + 


cos @ (sin 8 — @ cos 6 Bl) 


Second Method 


cos a 
x r cos 8 ~ cos) (7 
COS ap 
cos a 
r{ sina — sin a) Ss) 
cus ap 


Equations (A1) and (Bl) were 
not in the first article, as the intention 
there was to present the completely 
general case. These new equations, 
however, have the same inherent ad- 
vantages as Eqs (A) and (B). 

The values of the two brackets in 
Eqs (Al) and (Bl) may be desig- 
nated as ‘constants’ C, and C,, in 
the same way as in the second article 


























Fig. 1—Diagram presented in first article 
for deriving equations for coordinates of 
points on the involute of a circle. 
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Fig. 2—Diagram presented in second ar- 
ticle for deriving equations for coordinates 
of points on involute gear tooth. 








the values of the parentheses in Eqs 
(7) and (8) are designated as C, 
and Cy. In that article it was pro- 

sed to compile tables of these values 
ased on a standard pressure angle a 
and a varying angle ap. Tables for 
C, and Cp would be based on a 
standard pressure angle ¢ and a vary- 
ing angle @. 

A count of the operations required 
to obtain a C-value by the two meth- 
ods results as follows 


Values 
from Numerical 
Method Constants Tables Operations 


First C4 5 1] 
(Cz 

Second C, 1] 12 
C, 


These figures indicate the work 
needed for a single determination fo 
@ or ap in one direction from the 


1 


O-point. To obtain the value for the 





same angular change in the opposit 

direction, it is only necessary in tl 

first method to apply the minus sign 
instead of the plus sign in Eqs (A1) 
and (B1), which requires only two 
additional numerical operations. The 
second method, by « a | 
quire nine new values read from 
onometric table 
numerical operat 





and twelve new 
ns. The comp 
is thus overwhelmingly in favor of 
Eqs (Al) and (B1) 
After the C-constants ; | 
in tables, they would be used in the 


by both methods 











same way 


SMALL ANGLES VERSUS I 


( 
GLES. The main purpose of the pres 


ent article is to show how one way of 
handling calculations may be easier 
quicker, and inherently less sul 





to inaccuracy than another 
rt 


writers of the two arti les have differ 
ent opinions as to whether small or 
large angles are favorable to accuracy 
It is 1 for instance in the s 
ond article that “the trigonome 


functions of small angles are no 
sufficiently exact for such calcula 
tions.” It is a matter of fact, how 

ever, that in the compilation of trigo 
nometric tables the infinite series by 
which the sine and tangent functions 
may be determined converge rapid! 

for small angles but not for larg 
angles. This fact makes the d 

terminations for small angles com 
paratively — easy. Therefore, the 
statement may have been made with 
the cosine in mind, because it ap 
proaches unity as the angle de 
creases. Since in the method o 
first article, the cosine of 6 need not 
be used, the intended criticism does 
not apply. If this statement appears 
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to be contradicted by the presence of , that kind of difficulty does occur 
cos @ in Eqs (B) and (B1), it is in the second method. 
replied that, if one wishes, the term It is suggested that there may have 
; been an error in the example of the 
(sin 6 — 6 cos 8) first article, because p/b did not ex- 
may be written as actly equal tan 20 deg, and that this 
demonstrates the likelihood of error 
by the first method. Such an error, 
which eliminates the cosine. As @ de- even if it had occurred, would not 
creases in size, the value of this have been an error in method but only 
bracket converges toward 6°/3. The in the values assumed in an example 
value of the parenthesis in Eqs (A) Actually, however, the example was 
and (A1) converges toward 67/2 ina of a case where p/b was not exactly 
similar way. equal to tan 20 deg. The suggestion 
The superiority of the treatment was not well considered. 
of angles in the first method will be 
appreciated by anyone who cares to 
make comparative calculations, for in- 
stance, by Eq (B1) and Eq (8), say 
for the case of a 100-tooth gear for 


{@ vers 6 — (6 sin @) } 


Basic DIMENSIONS FOR GENERAL 
Case. The radius & of the base circle 
and the radius of curvature p are fun 
damental linear dimensions from 
which to determine: (1) An involute 

irve, and (2) the position of a 
selected point on it. These values are 
particularly suitable for the general 
ise: and although they are not used 


which the first point on the curve 
might be calculated with 6 equal to 
0.5 deg or with ap equal to a plus 
0.5 degree 















; in routine gear cutting, they are quite 
ERRORS IN ANGLI The second ar = : ; ae = 
. . . likely to be known when an exa 
ticle mentions the “possibility of mis : ; : , 
ia : real : yout is to be made 
G4 sed by ¢t e differences. 
Since “table differences’ must be used CONCLUSION. The beautiful simplic 
n the second method, the advantage ity of the involute of the circle is 
vith the fi hod, in which rly app 1, in which 
} ure no 5 ( € 1 lines ire shown 
I he re, in the first method In d ning { on a layout of 
1€ n be no oO } of any size whatever and 
y h as “one s¢ 1, aus 1 iny chosen position, the use 
the only ang le ed in the calcula ) ly the one va le angle @ leads 
t A * gp Te i ae = ar j Se al 
ions are chosen and no uicula | ) n s easiest, in qui Kes 
In determining the dependent angle method of calculation 
ee & * 
THE ANCIENTS HAD A GOOD KNOWLEDGE of the uses for various quench 
ing media for imparting different properties to steel, but they seldom used 


nything as pré is plain water or clean oil. For instance, here are the 
} 





to a Damascus swore 
dignitary furnish a slave of good frame, let him be 
rs upwards befor statute of the god Bal-Hal 


Then let the master workman, ing hammered the blade to a smooth 











and thin edge, thrust into the fire of his larwood coals, in and out, 
intil the steel be the color of the rising sun when it comes up over the 
lesert to the E then with a quick mot let him pass the sword 
from the point to t It six times through th t fleshly portion of the 

ive’s body until the metal has be e tl lor of the purple of the 
king. Then, with one stroke let the masterworkman sever the head of 
the slave from his body, and if the sword displays no nick or crack along 
the edge, and the blade can be bent around the body of a man and not 
break, it will be accepted isa perfe t weapon - 


BECAUSE LEAD IS SUCH AN INACTIVE METAL and because it can be worked 
so easily, it was one of the first metals to be used by ancient man. The 
floors of the Hanging Gardens of Babylon, which were 400 ft. square, 
were entirely lined with sheets of lead the edges of which were securely 
fastened together by soldering. These joints had to be water-tight. If 
the lead sheathing had leaked, the floor would not have been able to 
retain moisture for the luxuriant vegetation growing in the gardens. Still 
worse, leaky joints would have allowed water to seep down into the 
nobles’ apartments. Knowing that they would be burned alive if the 
soldered joints did not hold, these early metalsmiths did a good job. 
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Fig. 1—A model of a spherical Geneva wheel mechanism for 
obtaining 180 deg motion—1i80 deg dwell of driven members. 


Fig. 2—Drawing of a six slot spherical Geneva wheel, indentify- 
ing the nomenclature used in the equations and the charts 








Kinematics Of Intermittent Mechanisms 


Iil—The Spherical Geneva Wheel 


S. RAPPAPORT 
Consulting Engineer 
Wright Machinery Company 


A RARE, but useful member of the 
Geneva wheel group is the spherical 
Geneva. Where the external Geneva 
provides dwell periods greater than 
motion periods, and the internal 
Geneva provides the yg the 
spherical Geneva has a dwell period 
exactly equal to the motion period 
Both motion and dwell periods occur 
over 180 deg of the vriving shaft 
motion. In spite of its simplicity and 
of its smooth, shock free operation 
this device is hardly known to the 
mechanical engineer. The writer even 
applied for a patent on it, only to find 
that it was patented thirty years ago 

The spherical Geneva, Fig. 1, con- 
sists of a crank, attached to the driv- 
ing shaft and carrying the driving 
roller, and the driven bowl, attached 
to the output shaft. Driving and 
driven shafts are not parallel as in 
the conventional Geneva drives, but 
at 90 deg to each other, with their 
axes intersecting. The bowl has the 
general shape of a hollow hemisphere, 
having slots along its meridian lines 
into which the driving roller fits. 

The axis of the driving roller inter- 
sects the axis of the driving shaft at 
an angle determined by the number 
of slots on the bowl. While rotating, 
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the drive roller axis describes the sur 
face of a cone. The cone’s apex lies 
in the intersection point of the axis 
of input shaft, output shaft and drive 
roller. This point is also the center 
of the hemispherical bowl. 

Attached to the crank is the semi- 
circular lock, fitting into semicircular 
cutouts on the bowl and working in 
much the same way as the conven 
tional lock in the ordinary Genevas. 

Motion period of this drive is al- 
ways 180 deg of the cycle, independ- 
ent of the number of slots, since the 
roller always engages and disengages 
on the equator of the bowl. 

To determine the equations of mo- 
tion the following notations (see Fig 
2) are used 

R = outside radius of bowl 

n = number of slots 
With that position of the roller axis 
where the roller enters the slot estab 
lished as the zero line, the crank 
radius is 

rf = R tan 180 
if r is measured tangentially to the 
bowl equator as Fig. 2 shows 


Calling 


180 
tan =m 
then 
p= fe dl 
1949 


It can easily be shown that 


m—tan 8s 
1+ mtan 8s 


= mcosa 2) 


where a designates the angular posi- 
tion of the driving crank at any time, 
and 8 the corresponding angular dis- 
placement of the bowl. It follows 
from Eq (2) that 


( 1 — cosa jo 
tan 8 , ~ : 3) 
erry, 
from which the angular displacement 
8B is found 

Differentiating Eq (3) the angular 
velocity of the bowl is 


ad ; wo ( m sin —# ) 4 
at 1 T ” cos’ a 


where the constant angular velocity 
of the driving shaft, rotating at p 
revolutions per minute equals w and 


w or 30 (5 
Differentiating Eq (4) the angular 
icceleration is found to be 


“~p . 
w m COS @ 


1 + m? + m’ sinta 
Maximum velocity occurs at a 
equals 90 deg and must equal w m. 
To find the maximum acceleration, 
differentiate Eq (6). Making this 
third derivative zero, the maximum 
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Fig. 4 
1 t a ] + + + 7 + ! 
acceleration is found to occur where slots in the bowl, then the highest and this maximum acceleration will 
= ,. acceleration occurs at z equals 0, as equal 
cosa = Y3 + 35m? — VIm* + 16m? +8 can be seen from Fig. 5 


To find the value of the highest 
acceleration for each given number of 
duce irrational values of a for certain slots, substitute 2, found from Eq 
values of m. A closer investigation (7), into Eq (6), if the bowl con- 
shows that a rational extreme outside tains less than 8 slots. If the bowl 
of z equals 0 exists only for 3, 4, 5, contains 8 or more slots, the maxi 
6 and 7 slots. If there are more than mum acceleration occurs at z equals 0 


It is obvious that Eq (7) will pro 
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Table I shows the principal kine- 
matic data for bowls with from 3 to 
18 slots. Graphs in Figs. 3, 4 and 5 
show respectively the angular dis- 
placement, velocity and acceleration 
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Table I—Principal Kinematic Data for Spherical Geneva Wheels 
180 Maximum angular velocity Acceleration of bowl Maximum angular accelera- 
Number Angle through tan m of driven bowl, rad per sec, when roller enters tion of driven bowl, rad? per 
of which bowl 180 , equals w multiplied by values) slot, rad* per sec? sec®, equals w? multiplied by 
Slots, rotates , and crank tabulated equals w multiplied values tabulated 
’ in one cycle radius r by values tabulated 
for R l a B Multiplier a 0 a B Multiplier 
120 60 1.73205 ” &O 1.732 O 434 jas 632 8 2.17 
4 x) 45 90 45 1 000 0 500 59° 40’ 18° 12 0.87 
5 72 3¢ 90 3 0.727 0.475 48°35’ 10° Le 0.582 
( 60) 30 90 30 0.577 0 432 57° 28 5° 23 0.455 
7 51° 25’ 43” 25° 42’ 52 90 25° 43’ 0 482 0.393 20° 42’ 1°2 0 394 
8 45 a 90 a2 3 0 414 0 354 0 0 0 354 
9 40 20 90 20 0 364 0 321 0 0 0 321 
10 + 1X 90 18 O 325 0.294 0 0 0 294 
11 he 4) 38° 16° 21’ 49 90 16° 22’ 0 294 0.271 0 0 0.271 
12 30 15 90 15 0.268 0 251 0 0 0.251 
13 27° 41’ 32 13° 50° 4¢ 90 is” SF 0 247 0.232 0 0 0.232 
14 25° 42 12° 51’ 26” 90 12° 51’ 0 228 0 21¢ 0 0 0.216 
15 24 12 90 12 0.213 0 204 0 0 0.204 
lf 22° 30 i” 35 90 11°15’ =... 199 0.192 0 0 0.192 
17 21° 10’ 35 10° 35’ 17 90 10° 35’ 0.187 0.181 0 0 0.181 
18 20 10 90 10 0.176 0.171 0 0 0.171 
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Fig. 1—Phenolic base midget relays: (A) single pole, with common feed; (B) double pole, double-throw; (C) single-pole, double- 
break; (D) single-pole, double-break; (E) single-pole, normally open for instrument control; (F) double-pole, normally open 


Magnetic Relays 


Types and Characteristics 


Magnetic relays for industrial control application, including 
heavy duty, midget, latching, and field control types. Second of 
two articles on construction and selection of standard relays. 


H. F. LITTLEJOHN, JR. 
Ward Leonard Electric Co 


WHEN SELECTING industrial type 
magnetic relays, the logical method 
of approach is to (1) determine cir 
cuit requirements; (2) set-up basi 
performance specifications; and (3) 
pick the units, if possible, from stand 
atd types. The first of these steps 
was described in detail in an article 
by Mark Morgan on elementary wir 
ing diagrams, which appeared in the 
July issue of PRopuct ENGINEERING; 
the second step was covered some 
what in detail in’ the previous part 
of this article in the September num 
ber. Therefore, the following dis- 
cussion will be limited to the descrip 
tion, applications, and limitations of 
low voltage magnetic relays, includ 
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ing (1) heavy duty; (2) midget; (3) 
miniature; (4) sensitive; (5) time 
delay; (6) field control; (7) series; 
and (8) special types of relays 
Heavy Duty Relays 

Magnetic relays of the heavy duty 
type, Fig. 2, are comparable in both 
size and rating with the smaller sizc 
NEMA magnetic contactors. Most 
heavy duty industrial relays are con 
structed so that a wide variety of 
contact combinations can be obtained, 
with the various parts being mounted 
on molded phenolic insulating bases 
Contact fingers are usually spring 
backed, with flexible leads attached 
to screw type terminals. The con 
tacts are generous in diameter and 
relatively thick to provide adequate 
material for wear allowance. 

Some heavy duty relays may con 
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trol as many as eight electrically in 
dependent circuits, or transfer up to 
four load circuits from one power 
source to another; others with more 
contacts are available as specials. Con 
tacts can be furnished with or with 
out magnetic blowouts, and with spe 
cial contact materials. Standard coils 
for shunt connection are obtainable 
for operation up to and including 230 
volts d-c and 440 volts a-c, 60 cycles 
Special series coils for current opera 
tion, as well as those for non-standard 
voltages and frequencies, may also 
be obtained 

The industrial applications of heavy 
duty relays are numerous and varied 
A primary use is for starting, stopping 
and reversing control of a-c and d- 
motors on machine tools, woodwork 
ing machines, stokers, oil burners 
and similar equipment. An equally 
important use 1s for pilot or control 
ircuit operation on integral hp motor 
starters and controllers. In such ap 
plications, relay operation may depend 
on the functioning of control de- 
vices or accessories including mag 
netic contactors, pressure switches, 
limit switches, other magnetic relays, 
pushbuttons, and similar devices. 

Heavy duty relays also are applied 
for control of tungsten lamp and re- 
sistive or infrared heating loads 
When used with resistive heating 
loads, nominal contact ratings are 
permitted. For infrared heating or 
tungsten lamp loads, contact rat- 
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Fig. 2—Double-pole, heavy-duty relay, with common feed. Flexible leads, thick silver- 
to-silver contacts, and phenolic bases are common on this type. 


ings must be reduced approximately 
50 percent because of the heavy in- 
rush current caused by the low re- 
sistance of the lamps when cold, which 
would decrease contact life. 

The max or peak inrush currents 
should also be known when heavy 
duty relays are used for switching 
apacitors, rectifiers, transformers and 
reactors. Many circuits involving 
these components yield high momen- 
tary current values in spite of the 
fact that the nominal circuit currents 
ire low. Accurate data should also 
be obtained where inductive loads 
like solenoids or magnetic contactors 
must be interrupted, and especially 
when one relay circuit must handle 





Fig. 3—Metal base midget relay. Advantage of the metal base 
is that the overall dimensions of the relay can be reduced. 


Propuct ENGINEERING OcroBeEr, 


several inductive loads simultaneously 
The latter case should be avoided 
wherever possible by using relays of 
the multi-pole type 
Midget Relays 
Industrial demands for magnetic 
relays more compact in size than 
heavy duty relays yet ruggedly built 
prompted development of midget type 
relays, such as shown in Figs. 1 and 3. 
Midget relays are intended primarily 
for low voltage use—115 to 230 
volt max—-when circuit loads are not 
in excess of 6 amp, although some 
types will, in single-pole combinations, 
handle 20 amp or more. 
Midget magnetic relays have many 


of the same general features found 
in those of the heavy duty type. 
Ordinarily, some sort of knife edge 
or semi-knife edge bearing construc- 
tion is used, and insulating bases or 
metal bases can be obtained. Metal 
base relays require no additional in- 
sulation between the bases and the 
control panel or mounting surface, 
and consequently their overall dimen 
sions (depth and width) are some 
what less than those with insulating 
bases. 

Contact combinations are usually 
limited to one, two or three poles 
single or double-throw. Average coil 
consumption is usually not more than 
2 watts d-c and 4 watts, 60 cycles 
The majority of midget relays have 
screw post terminals for front con- 
nection, but some types are available 
with solder tab terminals. 

Midget relays with somewhat high 
current carrying capacity are equipped 
with extra large silver contact but 
tons and increased contact gaps 
As some types of the heavier duty 
midget relays are approved by the 
Underwriters as motor controllers, 
they are often applied for control of 
small motors driving pumps, compres- 
sors, fans and other small machines 
Other control applications include 
alarm, heating and lighting systems; 
air-conditioning equipment; and air- 
craft apparatus 

One type of three-wire instrument 
control circuit using a midget mag- 
netic relay is illustrated in Fig. 4 
When the low thermostat circuit 
closes, in the first instant after the 
low thermostat circuit closes, current 
flows from L, to L, C, CR, and the 
resistor L,. The relay coil becomes 
energized, thus closing contacts A 
and B to shunt out the thermostat 
and to complete the load circuit. If 
the low contact of the thermostat 
opens, the control circuit remains the 
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Fig. 4—Midget magnetic relay in a three-wire instrument control 
circuit. Current flow through the thermostat is only momentary. 
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Table I—Relay Symbols for Schematic 
or Elementary Diagrarns 





COIL SYMBOLS 





A.S.A0 


Description 





Potential coil 





Series coi/ 





4 
“Hh 


Blowout coil 





CONTACT SYMBOLS 





—- 


; 


Normally -open, 
single-break 





ee oe 


Normally-closed, 
single-break 





= 


Norrnal/g-open, 
double-break 


Fig. 5 





Norrmally-open, 
rmulti-break 





Norrnally-closed, 
double-break 





CHL 


Double -throw 
transfer, 
single-break 





f- 
a 


Normally-open, 
adoub/le-pole with 
cormmon feed 





Double-throw with 
ssolated contacts; 
or single pole N.O., 
single pole N.C. 








ef 
b 


ae 





| 
| 
} 
| 
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Dovuble-po/e, 
double - throw 





DAdopted from American Standard for Electric 


Power and Control, Z 32.3 1946 


same. However, when the thermostat 


is heated to the point that the high 


circuit is from L 
and I This 


he con 


closes, the 
to resistor, H, C, A, 
flow by passes CR 
tacts A 


contact 


auses 
and B to open, and dis 
connects the load circuit The re 
sistor prevents the line from being 
ircuited 


is shunted by 


short when the relay coil 


the thermostat contacts 
Miniature Relays 


Miniature 
a comparatively recent 


magnetic relays repre 


develop 


sent | 
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Fig. 6 


current is below 2.0 amps and voltage is 115 maximum. 
unit above has double-pole double-throw, silver to silver contacts. 





Pick-up and drop-out values can be closely set. 





Typical miniature magnetic relay for use when circuit 


The 





Sensitive relay capable of operating on a few milliwatts. ‘ 


Lightweight 


armatures and adjustable gaps are characteristic of this type. 


field of electric control 


devices for industrial purposes. Their 


ment in the 


primary use 1s In industrial electron 


when space for compo 
limited, when cir 
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equipment 
nents 1s extremely 
lit’ currents are two amps, 
and when operating voltages are not 
in excess of 115 volts 
A typical 

; bee 

of the metal base type relays is illus- 
trated in Fig. 5. It 


double-pole, double-throw, silver to 


uniature magnetic relay 





is equipped with 






silver contacts and solder-type t 


nals. On miniature relays, there ts 


PRODUCT 


no provision for magnetic blowouts 


To keep the overall dimensions as 


small as possible and for convenient 
installation, both coil and contact con- 
nections terminate at an insulating 
panel that is mounted at one end of 


the relay frame. 
Sensitive Relays 


Magneti 
type 


relays of the 
that 
amounts Of power, 
order 


sensitive 
small 
usually on the 
Most de 
shown in Fig. 16 


are those operate on 


of several milliwatts 
signs like the one 
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have lightweight armatures, and pro- 
vision for adjusting the contact gaps 
and tail-spring pressure to obtain the 
desired pick-up and drop-out values. 
Although average coil power con- 
sumption is considerably lower than 
mimiature type relays, the contact rat- 
ings compare favorably. However, it 
should be noted that sensitive relay 
contact ratings are extended to 230 
volts. These higher ratings are advan- 
tageous in many applications since 
they eliminate the need for auxiliary 
relays. 

Sensitive relays can be operated on 
either alternating or direct current. 
Their pick-up and drop-out values 
can usually be set within 15 percent 
of each other. For example, if a sensi- 
tive relay is selected having a nominal 
coil current of 100 ma, the pick-up 
could be set at 90 ma while the drop 
out could be set at 76.5 ma or 85 
percent of pickup setting. 

It is important to distinguish be 
tween close-differential relays and 
sensitive relays. The former type is 
primarily for voltage regulating and 
battery charging applications where 
a relay is required that must pick-up 
and drop-out within a few percent 
of nominal voltage. Coil wattages 
sometimes approach those of heavy 
duty magnetic relays. 


Time Delay Relays 


When applying time delay relays 
in industrial controls, such factors as 
the time delay required, accuracy, 
timing range, (if adjustable), voltage, 
frequency of operation, contact rating 
and others should be carefully studied 
to insure satisfactory performance 
These factors are so complex that 
nothing more can be done in _ this 
article than to mention them, even 
though, dependent on them is the 
selection of the type of timing relay 
that is to be used—i.e., motor driven, 
thermal, dashpot, mechanical escape- 
ment, capacitor, slugged, or others 

An interesting a-c timing relay that 
is widely used for process, machine 
tool, signal, and other timing control 
applications is the motor driven time 
delay relay with composite connec 
tions. This relay, shown in Fig. 7, 
is useful when it is desired to stock 
only one type of relay for either in 
stantancous or maintained contact op- 
eration. Basically, the relay consists 
of a small synchronous motor, a dif 
ferential gear system, a built-in brake 
assembly, and a midget magnetic 
relay that is enclosed in a dust-proof 
cover 

Two timing sequences are obtained 
by connecting external jumpers pro- 

ided on the relay terminal board 
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Fig. 
sists of a synchronous motor, a differential gear system, a midget magnetic relay, and 
a built-in brake. Two timing sequences can be obtained with this partcular model. 


—Motor driven time delay relay with composite connections. This unit con- 
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CRz..Relay load circuit contacts 
BR__ Built-in magnetic brake 
PB.__Pushbutton (remote) 
SW._"On-off” switch (remote) 








Fig. 8—Elementary diagram for motor-driven time delay relay (A) connected for a 
delayed make with two wire control; (B) connected for instantaneous make, delayed 


break, with momentary contact pilot circuit. External jumpers switch circuits. 


With one set of connections, Fig 
8(A), “delayed-make” with a main 
tained pilot circuit is provided. Clos- 
ing switch SW’ energizes built-in mag- 
netic brake BR and timer motor M 
The magnetic brake applies to one 
gear in the differential gear system 
effectively engaging the motor. The 
timer motor drives a gear that rotates 
a limit switch contact arm. After a 
preset timing interval, limit switch 
contacts LS, close and LS, open. This 
action de-energizes the motor and 
energizes relay CK to close the load 
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circuit. Both relay CR, which is 
maintained through contacts CR,, and 
the magnetic brake remain energized 
until switch SW is opened, where- 
upon the auxiliary relay CR drops- 
out and the brake releases. The motor 
is then effectively disengaged, the 
gears are spring-returned to their ini 
tial position, and the timer is set 
for another timing operation With 
the other connection, Fig. 8 (B), 
instantaneous-make"’ and ‘“‘delayed 
break" with a momentary contact pilot 


circuit is obtainable. On momentarily 
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Fig. 9—Vibrating field relay, with double-break contacts and 
magnetic blowouts. 


depressing pushbutton PB, relay CR 
picks-up, brake BR becomes ener- 
gized, and timer motor M starts. On 
completion of the pre-set timing 
period, contacts LS open. This de- 
energizes relay CR which disconnects 
motor M and releases brake BR 
allowing the timer to recycle 
Field Relays 

Field relays such as shown in Fig 
9 are used in d-c motor starters and 
controllers for field failure protec 
tion, automatic acceleration or de- 
celeration, or other purposes. These 
relays usually are of  single-pole 
construction with normally-open or 
normally-closed contacts, and are 
equipped with magnetic blowouts. 
Armature and contact assemblies are 
light in weight, and armature travel 
from open to closed position is rela- 
tively short to facilitate rapid opera- 
tion. Single or double operating coils 
can be furnished for series connection 
in motor armature circuits. Most field 
relays are provided with adjustments 
for magnetic air gap and tail-spring 
and contact pressure, so that the relay 
pick-up and drop-out values can be 
set to conform with requirements. 

A typical application involving a 
dual coil, current-operated, field relay 
commonly known as a “vibrating 
field” relay is illustrated in Fig. 10. 
The relay performs two functions 
that of a full field relay, and of an 
accelerating relay. 

Both relay coils (start and run) are 
connected in series with the motor 
armature. During initial acceleration, 
the relay remains closed, thus short 


thus 
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c Accelerating contactor A Motor armoture 
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armature current. 


circuiting the field rheostat and pro- 
viding full-field starting. When ac- 
celerating contactor AC closes, the 
start coil is short-circuited and the 
relay drops out. Any insertion of 
rheostat resistance in the motor field 


causes current surges in the motor 
armature as the motor accelerates 
These current surges, in turn, cause 


the relay to open and close with a 
vibrating action that inserts and short 
circuits the rheostat to provide smooth 
acceleration. When max motor speed, 
as determined by the setting of the 
rheostat, has been reached, the relay 
drops out 


Series Relays 
Although any magnetic relay 
equipped with a series operating coil 
may be referred to as a “‘series’’ relay, 
the type of series relay depends on 
its use. For example, a series ac- 


Fig. 10.—Diagram of typical d-c magnetic starter with vibrating 
field relay to give full field starting and smooth acceleration. 


celerating type is designed for d-c 
motor starter applications, determin- 
ing the point in the starting cycle 
at which the starting resistance will 
be shorted out 

In d-c motor accelerating applica 
tions, the coil is connected in series 
with the armature. The relay 
is generally set to pick-up at 125 per 
cent of normal full-load motor cur 
rent and drop-out at 110 percent 
Since high speed operation is essen 
tial, relay contact and magnetic gaps 
are short. Low average contact rat 
ings from 1.0 to 2.0 amps, 115v d-c 
are usual, as the relay normally pilots 
magnetic contactors. When the con 
tact rating must be increased or when 
contact arcing is condensers 
are sometimes across the 
contacts 

Series relays similar to the one pre- 
viously mentioned, except furnished 


motor 


severe, 
connected 
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Fig. 11—Typical circuit digaram using potential relay for starting capacitor motor. 
The relay automatically opens the starting circuit when the motor reaches full speed. 
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with three series operating coils, are 
used occasionally for accelerating pur- 
poses on a-c primary resistance start- 
ers for squirrel-cage induction mo- 
tors. They are also applied as 
jamming relays on me resist- 
ance controllers for a-c slip-ring mo- 
tors. In such applications, the relay 
functions to insert resistance in the 
motor secondary to limit motor 
overloading during high peak-load 
periods. 

Special Relay Types 
CAPACITOR Motor STARTING RE- 
Lays. Although there are several 
ways of starting capacitor motors, 
magnetic relays are frequently pre- 
ferred since they provide positive and 
reliable performance. Another ad- 
vantage is that they can either be built 
into the motor housing or mounted 
externally. Typical applications in- 
clude industrial air compressors, mo- 
torized tools, and pumps 

Equipped with single-pole, _nor- 
mally-closed contacts, potential type 
capacitor-start relays are designed to 
function over a wide range of volt- 
ages. In operation, the relay con- 
tacts automatically open the circuit 
to the motor-start winding and con- 
denser when the motor attains full 
rated speed, as indicated in Fig. 11. 
For standard applications the relay is 
set to pick-up at 130 percent of run- 
ning voltage and drop-out at 35 per- 
cent of the pick-up voltage 

Since starting current constants for 
capacitor motors vary with the motor 
manufacturer, type of load, and type 
of service, each application should 
be checked under prevailing load con- 
ditions. When pick-up and drop-out 
values are non-standard, the max and 


min voltage of the starting winding 
should be obtained under running 
conditions to determine the “holding 


range’ of the relay. In addition, the 
voltage at the instant this winding is 
to be disconnected, with the motor 


accelerating, should be known to ob- 
tain the proper pick-up voltage. 

Of course, other types of starting 
relays besides the potential type are 
available for capacitor-motor starting. 
One is the series or current type, 
which has normally-open contacts and 
series operating coils. This relay op- 
erates on motor in-rushes and _per- 
forms a similar function, that is, to 
disconnect the starting winding after 
full speed is attained. 

Another type uses a thermal timer 

in conjunction with a voltage relay. 
Although both of these latter units 
have been widely used in past years, 
the potential type is gaining favor 
with some manufacturers because it 
may be used for motors of various 
sizes, the max limitations being de- 
termined by the max rating of the 
relay contacts. Also, the adjustments 
are not as critical as those of the 
series or thermal types. 
LATCHING ReEtays. Latching relays 
are used when low power consump- 
tion is imperative, when operating 
voltages and/or frequencies are sub- 
ject to fluctuation, or when noise or 
hum in a-c operation cannot be 
tolerated. 

One common latching relay, known 
as a  ‘“mechanically-latched, — elec- 
trically-reset relay’’ consists of three 
basic parts: a magnetic relay, a me- 
chanical latch, and a reset magnet. 
On latching relays, no distinction is 
made between normally-open and nor- 
mally-closed contacts since any set of 
contacts can be considered open or 
closed depending on which coil is 
selected as the main operating coil 

With both relay coils de-energized 
and the latch tripped, the relay con- 
tacts may be considered in the open 
position, as shown in Fig. 12. Mo- 
mentarily depressing pushbutton, PB 
energizes the main coil, A, and closes 
the relay armature and contacts. The 
relay armature is held closed by the 
mechanical latch. Momentarily de- 


pressing pushbutton PB,, energizes 
the reset coil B, which trips the me- 
chanical latch and allows the relay 
armature and load contacts to open. 

When automatic pilot devices are 
used in place of manually controlled 
pilot devices, latching relays with 
auxiliary contacts, as indicated in Fig 
13, are generally used. When the C 
to H circuit opens, the position of 
contacts remains unchanged since the 
relay armature remains in the open 
position. As soon as the C to L cir- 
cuit closes, the operation sequence is 
as follows: Coil B becomes energized ; 
the relay armature closes and is held 
closed by the mechanical latch; lower 
interlock contact opens, de-energizing 
coil B; upper interlock contact closes 
setting up the circuit for coil A; relay 
load contact D closes, connecting load 
to power supply. Thus, auxiliary con- 
tacts interlock the circuit and prevent 
the coils from being energized con- 
tinuously. 

The operating coils of standard 
latching relays are designed for con- 
tinuous duty; on units equipped with 
auxiliaries, they are suitable for op 
eration on either a-c or d-c. For ex 
ample, relays supplied with 115v, 60 
cycle coils may also be used on 115v 
d-c or 230v a-c. Intermittent opera- 
tion on higher voltages than the con- 
tinuous duty or nominal coil rating 
is permissible; on voltages below this 
rating, the relay may fail to close or 
open properly 

If instantaneous over-current pro 
tection and an electrical reset feature 
is required, a modified form of the 
latching relay may be used. The main 
shunt coil is simply replaced with a 
series wound coil, the main relay con- 
tacts being normally-closed (armature 
open). When the current flowing in 
the series coil reaches a max value, 
the armature closes and opens the nor 
mally closed contacts. Resetting after 
the overload is done by momentarily 
energizing the reset coil. 
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Fig. 12—Schematic diagram on left shows typical control circuit utilizing mechanically- 
latched, electrically reset relay, pushbutton-operated. 
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Fig. 13—Latching relay with coil inter- 
lock contacts, automatically operated. 
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SMALL BRASS PARTS are economically plated with automatic equipment. Pickling cycle previous to plating is speeded in this 
Such equipment can be used to apply various inorganic dips to all types of small metallic products. 


station-type conveyor. 


Selecting Economical Inorganic 








Copper, ferrous and zinc alloys can be given practical corrosion 
protection with chemical surface coatings and electroplates. In 
many applications, choice of a particular coating depends on 
the optimum combination of beauty and utility desired. Zinc 
and other die castings require special electroplating procedures. 


JEROME L. BLEIWEIS 
Metal Finishing Consultant 
PRACTICALLY ALL the plateable metals 
can be deposited on PI 
alloys for any application 
Many of these plates give positive cor 
rosion protection for copperbase al 
loys—as might be expected from a 
consideration of the Electromotive 
Force Series (see Table II, page 115, 
Sept. PRopuct ENGINEERING). Tin is 
widely used for this purpose. Zin 
however, is rarely deposited on the 
copper base alloys, because of its 
tendency to form surface alloys by dif- 
fusion, with a consequent loss in total 


the copper base 


specific 
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strength. Cadmium is_ occasionally 
plated; it finds specific application 
where brass or bronze are to be placed 
in contact with aluminum. Cadnium 
plating the brass or bronze and alumi- 


num lessens the disintegrating effects 
of galvanic corrosion 
When copper-zinc high brass is 


used, a high quality finish is required 
Polishing, buffing and plating are more 
easily and inexpensively performed on 
this alloy than on any other in the 
brass family. For the combination of 
decorative and corrosion resisting quali- 
ties, brass is usually nickel saad be- 
fore the final metal plate is applied 

A typical chromium plating cycle 
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for brass includes the following steps 
Assuming the parts are oil soaked and 
have a surface scale, they will be vapor 
degreased, and “bright dipped’’ in the 
usual sulfuric acid-nitric acid dip. The 
parts are rinsed and dried, and pol 


ished and buffed or just buffed. The 
work is then cleaned in an alkaline 
cleaner, rinsed, pickled in muriati - 
acid, rinsed, and bright nickel plated 
for as long as the specification re 
quires. Bright nickel plating, usually 
is an undercoat tor chromium -} 


plating, reduces finishing costs with 
no sacrifice of quality. Without hav 
ing to buff any further, the work is 
rinsed and transferred to the chromium 
plating bath for 90 seconds, rinsed, 
and dried. Instead of chromium many 
other metals can be plated over the 
nickel for decorative purposes, except 
stannate tin which requires some other 
metal between the nickel and _ tin. 
Gold, silver, rhodium, and copper are 
“flashed” over nickel plated brass 

A large number of oxidized or sur- 
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STEEL TOOLS are blackened with a proprietary, hot alkaline dip 
containing an oxidizing agent. Coating can be applied to parts in bulk 


Finishes 


face conversion finishes can be applied 


to the copper base alloys. The most 


widely used are the “black” sulfide 
coatings formed by immersion in 
aqueous — sulfides; they vary from 


brown to black depending on the 
treatment time, and can be wire 
brushed to bring out highlights. The 
resulting finish resembles old copper 
ware and is known as an “antique” 
finish. A great many other color ef- 
fects can be obtained. These coatings 
are generally lacquered for preserva- 
tion. Frequently black oxide coat- 
ings are specified on brass as paint 
bases where better paint adhesion and 
surface life than obtainable on un 
coated brass are required 


Ferrous Metals 


Although electrochemically more in- 
active than magnesium and aluminum, 
steel corrodes and disintegrates more 
rapidly than these two in most en- 
vironments. Light metals form thin 
impervious corrosion products which 
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E. F. Houghton and Company 


spread superficially along its surface 
and retards further corrosion; steel 
forms a loose, porous rust formation 
which progresses perpendic ular to the 
surface. The rust is also more “noble” 
than the uncorroded steel, thereby ac- 
celerating corrosion of the steel around 
and under it 

For large, outdoor structures the 
only practical method for protecting 
steel against corrosion is painting. This 
can be preceded by brushing on a de 
rivative of phosphoric acid, which 
forms a phosphate conversion coating 
on the steel. This coating acts as an 
adhesion base for the paint to be ap- 
plied and also retards the spread of 
rust under the paint. The first organic 
finishing” step is usually the appli 
cation of a red lead primer. Finally, 
the top coats are applied 

Steel which is stored, either fabri- 
cated or unfabricated, can be preserved 
economically by coating with a rust 
retarding oil especially marketed for 
this purpose. 

For minimum corrosion resistance 
or for applications requiring an ad- 
herent paint base, there are a number 
of phosphate treatments for steel, simi 


Ocrtoser, 1949 


IRON AND STEEFI 





Parker Rua, Proof Company 
PARTS are given proprietary phos- 
phate coating (Parkerizing) for increased wear resistance. 


lar to the well known bonderizing and 
parkerizing treatments. These treat- 
ments are applied by immersing the 
degreased, cleaned, and pickled steel 
articles in a solution of a phosphoric 
acid salt for the prescribed period of 
time. Two commonly used salts are 
the zinc or manganese dibasic acid 
salts of phosphoric acid. Since phos- 
phate coatings are absorptive, the cor- 
rosion resistance of phosphated steel 
can be increased by impregnating the 
coated steel with oil or waxes 

The phosphate processes are inex 
pensively and easily applied; no cur- 
rent is required and the parts are 
amenable to bulk handling. However, 
for optimum resistance, 
particularly in outdoor en- 
vironments, additional protection is 
necessary 

For additional resistance 
on steel articles, the two most widely 
used coatings are zinc and cadmium 
plates. Zinc and cadmium are the only 
two commercial electroplates which 
protect steel by the sound method of 
electrochemical action (see Tables I 
and II, page 134, Sept. 1949 PRopuctT 
ENGINEERING). Wherever bare steel 


corrosion 


severe 


corrosion 
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COMPOSITE COATINGS of copper, nickel and chromium are 
plated on these zinc-base die cast grilles, dashboard parts and 


shows through a cadmium or zinc 


plate, the zinc or cadmium corrode 
preferentially and the more noble steel 
is protected cathodically. The corro 
sion products formed on cadmium and 


zinc are 


sealing retarding the 





self 


spread of corrosion. The protective 


value of zinc or cadmium coatings is 
a function of their thickness 
The materials going into the zing 





plating process irc 1¢ 
expensive than those used in cadi 
plating; the 
rials is about 1 to 8 


cost ratio Of raw 


However 





are two opposing S hools ot 
on the question of zinc vs cadmium 


cadmium 


plating. The proponents 
claim that the corrosion protection of 
fered by cadmium ts as at least 


as that 


is good 


offered by zin 





and ¢t ne 
bulky, unsightly corrosion products 
formed by zinc in humid or saline 
atmospheres are not formed by cad 
mium. The zinc proponents point te 
the higher electronegative potential of 
zinc, and the “passivating hromate 
dips, which greatly reduce the lk 


ts. Zinc plated and 


passivate 1 storm 


of corrosion produc 
appropriately win 


dow hinges have 


been Expose { \ the 
writer for more than a year with 
lutely no surface 
no passivating dip is 
plating is preferred on fitting 
or threaded parts. However, consider 


abso 
Where 


cadmium 


discolorat on 
used, 


losely 
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ee Ballin. 


ing the 
that 


lower price of zine plus the 
passivating treatments 

that 
' 

will more and more displace cadmium 


are 
so effective, it 1s probable zinc 


as a corrosion retarding electroplate 
tor steel. 
Zink 

acid 
idmium from 

general, the cyanide solutions 
wider applicability than the acid 
Both cadmium and zinc plating 


suitable 


is deposited from either an 


sulfate or a cyanide bath, and 
1 


a cyanide solution. In 
have 
baths 
baths 


by the addition of bright 


eners, deposit semi-lustrous electro 


plates which combine corrosion r¢ 


sistance with attractiveness. Bright dips 


ifter plating also enhance the luster 
of the deposit and they also passivate 


the plated surface 


Barrel plating is an onomical 
method for small parts; the bulk han 
}] , ] +} mlot y + 
ling usually lowers the plating costs 
to from 5 to 15 cents per lb of work 

Other metals—notably copper, tin 
nickel, silver, lead and brass—<an be 
leposited on steel for corrosion re 


however, for maximum pro 


tection, the deposit must be pore fre 
form 
around the 


must 


a continuous envelope 
; : 

steel. These metals are 

more than steel, and 

bare steel is exposed, corrosion is a 


within the exposed 


noble wherever 


celerated area 


Nevertheless, for many applications, 
PI 


steel is plated with a more noble metal 
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Doehler 


is Compan 


J 1 
exterior ornaments for Hudson, Packard and De Soto cars. The 
depressed lettering is filled in with black enamel. 


Steel-base food handling equipment 
ice trays and cans for food are tin 


plated, since under conditions existing 
on the inside of tin cans, it ts claimed 
that tin is anodic to steel and protects 
tecl in the same manner as zin 
cadmium. Zinc and cadmium, 
ire not suitable 


. and 
how 
ever for plating food 
handling equipment 


extremely toxi 


because they are 
Silverware is fre 
quently heavily silver plated steel 
Where reflectivity 
resistance 


as well as corro- 
sion is required, steel is 
plated with several metals as_ final 
coats ; copper and nickel or nickel alone 
are usually intermediate deposits. A 
typical cycle for chromium plating steel 
products where corrosion resistance and 
high 


reflectivity are required, would 
Polish steel (grit size depends on 
initial finish 


wheel or buff 


condition of — steel); 


polish with 


I 
with greaseless type compound; co 


220 grease 

: P 
per plate and buff or bright copper 
plate (0.0002 in.) ; bright nickel plate 
(0.00034 1n.) Other 


silver or brass 


chromium plate 
metals, su h is gold 
an be substituted for chromium as the 
final specified coating; the copper and 
nickel provides corrosion resistance 
There are many special applications 
Lead 
plated steel is used for acid sulfate 
environments; brass plated steel as a 


bonding rubber to 


for other deposits on steel 


base for steel ; 
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Table I—Economy vs Utility of Coatings on Ferrous Metals 


Coating Use Economy and Utility Relative to other Coatings 


Very economical but is only applicable where parts 
are stored. Not practical for service use 


Rust preventive 
during storage 


Film ot rust re 
tarding oil 








Phosphate Paint, oil, or wax| Economical to apply. Some corrosion resistance 1s 
coatings base obtained but for best results, coating should be used 
as base for further materials. Specific use as an “‘oil 
holding” wearing surface on piston and cylinder walls 
Cad m plating Corrosion resist-- Excellent resistance to corrosion. Economical, al 
ance though not so much as conversion coatings. Par 
ticularly economical where barrel plating 1s possible 
Thickness should be 0.00015 in. for mild service and 
0.0005 for severe service 
Zine plating Corrosion resist On a par with cadmium above ° utilizing mate rials tar 
ance more inexpensive than in cadmium plating 
Tin plating Corrosion — resist-- Used on food handling equipment and containers 
ance because of its non-toxic nature 
Nickel, or copper) Decorative under Relatively expensive process. Used as undercoats for 
followed by nickel coating chromium, gold, where sales appeal is required 
Nickel frequently used as final coati 
Bras Bond for rubber 


or decorative 


How 


under 
pro 


Expensive process where build up is required 
ever, salvage value often warrants use. 


Hard chromium Build up 
sized 
long tool life 


parts, 


Black Blackening steel Very economical where a black colored steel product 


nice 


is desired 





corrosion resistance, 
immersion, but the 
notable in this respect 
Porcelain enamel, an inorganic re- 
fractory coating is also used widely 
for coating steel, on cooking utensils, 
stove tops, and similar applications 
However, not the scop 
of this article to evaluate these 


increased by oil 
not 


iron, nickel, or hard chromium plating 
to build up worn or undersized parts; 
and porous chromium to provide wear 
resistance low friction surfaces 

A widely used conversion coating 
on steel is the jet black, somewhat ab- 
sorptive iron oxide coating formed 
in hot concentrated caustic solutions 
This coating serves as an economical 
black finish on steel capable of being 
applied to parts in bulk. It has some 


coating 1S 


it 1S within 
retrac 
tory coatings 


There are some limited applications 





EFFECT OF OUTDOOR EXPOSURE for one year on untreated 
steel panel (left) and on phosphate coated steel panel. After 
removing corrosion products, it was found that panel at left was 
Ocroper, 1949 
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for the plating of “corrosion resistant” 
or stainless steels. For ornamental pur- 
poses, such as the gold plating of 
stainless steel watch bands, a combi- 
nation of the anti-corrosion properties 
of stainless steels plus the visual prop- 
erties of whatever the final plate is 
to be, may be required. The very 
property of these steels that makes 
them so corrosion resistant also makes 
them difficult to plate in the conven- 


tional manner. This property stems 
from the existence on the stainless 
steel of a thin but “self 


impervious 
healing’’ coating of chromium oxide. 
The procedure for plating, to over- 
come this difficulty, is as follows 

1. Alkaline clean and rinse; 

2. Pickle in 50 percent by volume 
nuriatic acid and rinse; 

3. Strike in a nickel plating solu- 
tion of the following composition: 
Nickel chloride 2 lh per gal; muriatic 
acid 1 pint per gal; water to make 1 
gal; 6 volts dc at room temperature 
using nickel or gas carbon anodes 

i. Plate in a conventional manner 

Failure to employ this modified pro- 
cedure will result in peeling of what- 
ever is plated on the steel. Table I 
sums up the processes described for 
ferrous metals 


Zinc Die Castings 


Zinc die castings must be 
in some manner, for without protec- 
tion they turn dark; or in humid or 
saline atmospheres they form bulky 
white corrosion products 


coated 


surface con- 
version coatings available for zinc die 
castings. These include passivating 
hromate dips, phosphate dips, and 
proprietory blackening for 
a combination of appearance cor- 


There are a number of 


pro esses 
and 


Parker Rust Pro 


f Company 


perforated in many places and lost 33 percent of its weight 
Treated panel was sound, and lost only 10 percent of its weight 
For best resistance, organic coating is applied over phosphate 
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rosion resistance, particularly when 
lacquered. The chromate dips _passi 
vate the surface; in addition, some 
impart an attractive brassy golden 
color to the casting, which is a visual 
improvement over the normally gray 
ish cast. These conversion coatings are 
economical and, particularly when 
painted, are suitable for zinc die cast 
ings unless a highly reflective coating, 
usually chromium is required; then the 
only answer is electroplating 

When zinc die castings are plated, 
a nickel plating operation must be in 
cluded to maintain sustained quality 
Copper, brass, gold or silver, plated 
directly on the die casting, slowly dif 
fuse into the casting with consequent 
deterioration. To prevent this difficulty 
special die cast nickel coatings are de 
posited directly on the casting, or more 
usually conventional or bright nickel 
is plated a previously deposited cyanide 
copper undercoat. The plating proc 
ess is more expensive than the other 
processes, but it “dresses up” a zine 
die casting to a far greater extent 


Lead Base Alloys 
plated for 


Lead base alloy parts are f 
appearance primarily. Buffing of the 
metal does not result in the high finish 
desired. The intrinsic softness and 
low temperature flow characteristics 
cause a “dragged” or diffuse appear 
ance on buffing. However, by buffing 
for smoothness, plating, and coloring 
where required, a highly buffed effect 
is obtained. A typ! al ycle would be 





j 





FRONT RING of the new “Heat King 
electric room heater is die cast of zinc and 
then chromium plated. Drawn steel sup 
port tube is also chromium plated 
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Table 11—Electroplated Coatings 





Deposited Metal Basis Metal Applications 
Brass An) Base for rubber adhesion. Decorative coating tor 
the } rpose of matching pure brass or bronze 


Cadmium Steel Corrosion resistance {0.00015 in. mild service 
0.0005 in. severe service 















Cadmium Brass. or bronze and Corrosion resistance through prevention of gal 
aluminun vanie corrosion 
Chromium Any ised on nickel Decorative—plated 0.00001 to 0.00002 snches 
decorative) indercoat thick 
Chromium (hard Any lirect or on Wear resistance on tools as taps, reamers, broaches 
copper or nickel files and cams, on molds for plastic or rubber for 
indercoat longer life and maintenance, of smooth finish 
H if ssa 1 \ ir ” Ss 
Heavy coatings for build up of undersize parts 
\ 
Copper (acid Plastics, glass, stain Initial yn non metallics 
less steel, other ma- Electr winning 
terials Prote Iver on glass mirrors 
Copper (evanide Stee Ur var ft buff ) hich nickel id 
chromium are deposited As a “stop of” tor 
selective carburization ot st el 
Copper (cvanide) | Zinc die castings Undercoat for nickel. 
Copper (evanide Aluminun Undercoat for nickel 
Gold Any Resistance to tarnish and attack by chemicals 
Sales appeal 7 gold 
esis e to oxidation at elevated temperat 
Resistanc xida 
Plating of laboratory apparatus tor protectior 
a ist corrosive fumes. Infra-red reflectors 
Tror Any Flectroforming 
Building up worn or undersized parts 
Lead (ny Resistance against various acids and chemicals 
Nickel Any (frequently on| Undercoat for decorative romium or. other 
copper undercoat decorative metals. 
Building up worn or undersized parts 
Corre n Protection of brass, steel, and zn 
cast Electroforming 
Rhodium Nickel undercoat Hard, tarnish resisting, highly reflective coating 
Any Decorative 
Eating utensils 
Electrical parts to decrease contact resistan 
Electrochemical measuring instruments 
Surgical apparatus 
Musical instruments 
Tin Steel, brass, others | Corrosion resistance particularly for food handling 
equipment 
Anti scufing or seizing yating on cylinder and 
piston surtaces. 
Zine Stet Cerrosion resistance 





Buff, clean and pickle (short time for plated metals with their general and 
both) ; plate copper and color or plate some of their specific applications 
bright nickel; “flash” plate final plate 


(chromium, gold, silver) Epiror’s Nore: The coatings de 

There are many coatings, particularly scribed in this series (see “Inorgan 
plated coatings, which have specific Finishes for Light Metals’ by J. L 
uses, relatively independent of the  Bleiweis, September issue) are not 
basis metal upon which they are ap presented as the complete answer to 
plied. Most plated metals can be de all coating problems. In forthcoming 
posited on most of the basis metals numbers, PRooDUCT ENGINEERING wil 
discussed previously, with different ef present a similar discussion on the or 


fects. Table IT lists all the commonly — ganic finishes 
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Double Turboprop Engine for Small Aircraft 


Foreign abstract from “Double Mamba 
xas Turbine Propeller Engine,” (Lon- 
don), p 415, May 9, 1949. 
THERE IS A DEFINITE 
Great Britain toward using aircraft 
engines coupled together to form 
single power units. So far, this ar 
rangement has been confined to the 
larger types of aircraft. There is a 
possibility, however, that the idea of 
coupled engines will be extended soon 
to smaller aircraft 

Armstrong Siddeley Motors Lim 
ited, Coventry, announced recently the 
introduction of the Double Mamba, 
which consists basically of two Mamba 
II gas turbines placed side by side 
Although the two engines are joined 
together at the front, mainly by means 
of the air-intake casting and propeller 
shaft reduction-gear casing, they are 
otherwise separate power “units 
with their own fuel, lubricating and 
control systems. Each engine is pro 
vided with its own reduction gearing, 
which is arranged to drive one of two 
ounterrotating coaxial propellers 

The small over-all diameter of the 
Mamba makes it possible to obtain 
in exceptionally compact power unit 
with this arrangement, and the over 
ull dimensions are such that it may 
prove possible to fit the unit into 
single-seat naval aircraft, thereby giv 
ing a considerably greater factor of 
safety. The manufacturers claim that 
the combination will give a high 
power-weight ratio for maximum 
power operation with considerable 
economy in fuel consumption when 
ruising at low powers. 

The combined compressor and tur 
bine wheels rotate at a speed of 
15,000 rpm, which is reduced to a 
propeller-shaft speed of 1,450 rpm 
by a reduction gear of 0.097 to 1 
ratio. This reduction is obtained by 
1 combination of epicyclic and ordi- 
nary spur gearing, the port engine 
driving the front propeller, and the 
starboard engine the rear propeller 
Each engine is provided with its own 
epicyclic reduction-gear unit, which is 
driven through a helical-tooth sun 
gear fitted to the forward extension 
shaft of the compressor. The sun 
gear meshes with the larger gears of 
three compound planet gears, the 
smaller gears of which mesh with a 
fixed gear ring. Both the smaller 
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two 


planet gears and the fixed gear ring 
have spur teeth. The front of each 
planet-gear carrier is fitted with a 
spur gear, which, on the port engine, 
drives a gear fitted to the propeller 
shaft through an idler; and on the 
starboard engine, drives the propeller 
shaft through two idlers, the extra 
idler being provided on the starboard 
engine in order to give counterrota 
tion of the propellers. Apart from 
the extra idler, however, the two gear 
trains are identical. 

Each sun gear has 27 teeth and 
rotates at engine speed, namely, 15, 
000 rpm. The helical planet gears 
have 38 teeth and the spur planet 
gears 15 teeth: both rotate at 2,116 
rpm. But owing to the action of the 
63-tooth fixed gear rings, the car- 
riers, and therefore the integral spur 
gears, rotate at 2,170 rpm 

On each engine the auxiliaries are 


fitted at the front and rear of the 
auxiliaries case, which is located just 
behind the air intake and engine- 
mounting casting. The drive is trans- 
mitted from the propeller, shaft re- 
duction through a single in- 
clined bevel shaft that passes through 
one of the airfoils in the intake 

The complete unit has a width of 
52.8 in. and a height of 42.35 in 
The over-all length, measured from 
the rear face of the propeller-fitting 
cone to the rear face of the turbine 
housing is 79.83 in.; the dry weight 
is 2.000 lb. Under sea-level condi- 
tions and at maximum take-off rating 
of 15,000 rpm, the propeller-shaft 
horsepower is 2,540 and the net jet 
thrust 770 Ib, while for maximum 
continuous cruising at 14,000 rpm, 
and an air speed of 300 mph, the 
propeller-shaft horsepower is 2,300 
and the net jet thrust 225 pounds 


gear 





Collecting Standardization Data 


From “Collecting Standardization Data’ 
by J. R. Townsend, Standards World, 
Summer 1949, Vol. 1, No. 3. 


IN THIS ARTICLE the Past-President of 
the ASTM has revised and expanded 
the original article published in the 
ASTM Proceedings in 1933. 


Standardization data is needed in 
determining the distribution of qual- 
ity characteristics for materials, in 
setting economic standards of quality. 
in comparing the relative merits of 
two or more materials for particular 
use, in controlling quality at desired 
levels, and in predicting what varia 
tions in quality may be expected in 
subsequently produced materials. They 
also aid in discovering the distribu- 
tion of errors of measurement in par- 
ticular test methods, in specifying the 
precision of standard tests and in set 
ting up economical testing and sam- 
pling procedures. They assist in deter 
mining relationships between two 
properties of materials or between in 
direct measures or direct measures of 
physical properties. They may be 
used to find the physical causes of the 
behavior materials under particular 
service conditions and to reveal the 
causes of non-conformance of speci 
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fication standards, with the am _ of 
eliminating assignable causes and se- 
curing economical control of quality 

The first part of the article covers 
the general consideration in establish- 
ing quality standards, specification 
limits and methods of tests. Methods 
of drawing of specification require- 
ments are then analyzed. The items 
to be considered in the collection of 
standardization data are then listed 
and discussed. These items are 

1. Statement of the problem. 

2. Selection of investigation 
sonnel, if necessary. 

3. Analysis of the problem. 

4. Collection and review of all per- 
tinent prior knowledge. 

5. Division of the problem in phys- 
ical and chemical laws involved. 

6. Segregation of those portions of 
the problem requiring separate investi 
gation where prior 
not be used. 

7. Selection of the 


per- 


knowledge can 


esting equip- 

ment. 
8. Selection of the exact condi- 
tions under which tests are to be 


made and the exact method of pro- 
cedure. 
9. Selection of methods of cal ‘sra- 


i>] 
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tion of testing equipment to be used 
by one or more collectors of data 

10. Determination of method of 
drawing representative samples to be 
measured. 

11. Statement of accuracy desired 
in final results for each sub-group of 
tests. 

12. Collection of preliminary data. 

13. Preparation of instructions to 
be followed in the collection of data. 


14. Tabulation of data in sub 
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groups, corresponding to the several 
sets of conditions. 

15. Observation of trend of results 
as investigation proceeds 

16. Presentation of data in a form 
leading to logical conclusions 

The pitfalls which are quite com 
mon in the investigation of work of 
this kind and which will result in 
bad data are summarized _ briefly 
These pitfalls are 

1. Oversimplification of a test in 


I N G 


order to obtain reproducible results. 


2. Presupposition of the end result. 


3. Lack of flexibility of program. 
The author discusses the possible 
errors which may be made under each 
of these categories. The last part of 
the article gives several examples of 
planning for the collection of stand- 
ardization data. These examples serve 
to illustrate the principles described 
earlier in the article. Numerous foot- 
notes cover important publications 





Methods 


From “Hardness Testing’ by J. Winning, 
Mechanical World, June 3, 1949. 

HarbNEss might be detined as resist- 
ance to penetration or abrasion, but 
not both, since it does not necessarily 
follow that the hardest materials on 
this reckoning are always the most 
abrasion resistant. Engineers have, of 
course, long recognised the fact that 
hardness is not a single well-defined 
property of matter, and for test pur 
poses, at least, are agreed that two 
leading characteristics of metals and 
alloys best meet practical cases. These 

















Fig. 1—Diagram showing the geometry of 





the ball and the pyramid indenters. The 
standard angle is 136 degrees 
x aS 





2% 50 
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Fig. 2—Graph showing the relationship 


between hardness readings obtained by 
three different methods. (1) Standard 
diamond pyramid. (2) Ball loaded to 
give constant diameter impression 
(0.375D). (3) Regular Brinnell. 
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of Penetration Hardness Testing, 


are resistance to penetration as exem 
plified by Brinnell and similar test, 
Rockwell testing and the like, and, less 
commonly, abrasion resistance as in the 
Amsler test. 

Principal of Brinnell Testing 

In principle the Brinnell test con- 
sists of forcing a hardened steel ball 
into the surface of the metal under a 
fixed load. The size of the impression 
thus made is obviously a measure of 
the resistance of the material to this 
kind of deformation or penetration 
In order to rationalize the numeral 
thus obtained, Brinnell takes the pres 
sure on unit area (kg./mm’*) required 
to produce the impression, as the hard 
ness number. The Brinnell hardness 
is consequently a pressure. For some 
reason the spherical area of the im 
pression was chosen in calculating this 
pressure, although it would have been 
much simpler and more rational to 
reckon the projected area. Unfortun 
ately, all other developments of pene 
tration hardness have followed 
Brinnell in order to keep the figures 
oncordant It 
Brinnell’s clumsy 


tests 


that 
Were 


now scems a pity 


mathematics 
not abandoned soon after his machine 
had proved its value in practical work 
In most cases the rational figure 
differ but 
figur 


wo ild 


slightly from the Brinnell 


and could be computed readily 


from the diameter of the impression 


‘t 





(See Table I.) 

Because a ball was used, presumably 
because ball bearings were readily 
available, the hardness numeral de 


pends considerably on the ratio adopted 
between the load and the ball diameter 

Practical experience in 
ball indenting 
that there is an 


the use of 


these machines shows 


optimum” depth for 
the ball to penetrate, on either side of 
which accuracy falls away for different 
reasons. If the impression is between a 
half and a quarter of the ball diameter, 
it yields reasonable and practical sensi 
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differences in hardness 
With a fixed load and ball diameter, 
of course, this condition limits the 
range of accurate readings. 

Fig. 1 illustrates this condition dia- 
grammatically. Here, a ball of diameter 
ID is pressed into a surface to make an 
indentation of diameter 0.375D or 
3/8D, that is, the mean position postu- 
lated above. The tangent to the point 
of contact in one plane, it will be ob 
served, makes an angle of 136 degrees 
This is the point angle chosen for dia 
mond indenters of pyramidal shape 
(e.g. the Firth and the Vickers). Since 
the pyramid always makes impressions 
of similar geometrical shape, simulat 
ing conditions laid down as ideal for 
the ball, the (load diameter?) ratio is 
of no significance, and any load can be 
used according to requirements 

There is another method of attack 
ing this problem, exemplified in the 
Monotron hardness tester, in which the 
ball is pressed into the specimen to a 
constant depth, the required load, in 
kilograms, being the measure of hard 
This, calculated as a pressure on 
the area of the impression, gives results 
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in standard Brinnell machine 





Table I—10 mm Ball and 3.000 kg. 
Load 
Dia of Normal Corrected 
Impression Brinnell No Hardness No 
2.5 mm 601 612 
4.0 mm 229 329 
6.0 mm 95 106 
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which are concordant over a wide range 

of hardnesses. Fig. 2 shows graphically 

how the three methods compare. 
Diamond Testers 

Since the diamond is the hardest 
substance known when tested by all 
accepted methods, such as crushing 
strength, ability to scratch other sub- 
stances of comparable hardness (e.g. 
glass), high resistance to abrasion and 
the like, it is chosen as the standard 
penetrator. An_ industrial-type  dia- 
mond, mounted on a suitable holder 
and polished to the required form, 
usually a square pyramid with a per- 
fectly sharp apex of 136 deg angle be- 
tween faces, is used as an indenter. The 
loads are chosen so that the diamond 
is not forced into the material beyond 
its largest dimensions, and normally 
only a comparatively small portion at 
the end is used to make the mark. The 
apparatus for these tests is precision 
made, since the diamond is not large 
enough to take heavy loads, and it is 
but seldom that loads of 120 kg. are 
exceeded in this type of equipment. It 
therefore becomes necessary to increase 
the sensitivity of the measuring device 
for measuring the size of the small 
square impression very considerably. 
This is accomplished by means of 
rather high-magnification measuring 
microscopes. These give an image of 
20 to 30 times magnification, which 
can be readily measured to as little as 
0.001 mm. It is assumed that the dia- 
mond is incompressible, that is it does 
not distort under load, and this is prac- 
tically true, although the pressure on 
the sharp point must be very high 
This last consideration makes it neces- 
sary that the load should be applied 
uniformly and with precision, other- 
wise there is grave risk of splintering 
the diamond, and various spring and 
oil dashpot devices are incorporated in 
the machines to ensure that no shock 
loading is possible. 

On the above assumptions, then, the 
liamond is accepted as the standard for 
hardness testing, and the relation be 
tween hardness and depth of penetra- 
tion should be linear. Fig. 2, curve 2, 
illustrates this. The ball, loaded to 
onstant diameter impressions, gives 
xactly concordant readings up to about 
00 D.P.N. but beyond this the ball 
itself begins to yield and gives dis- 
torted impressions. This is seen in 
curve 2 where it begins to diverge from 
the standard curve. The orthodox 
Brinnell hardness curve (curve 3) is 
even worse and shows considerable di- 
vergence at comparatively moderate 
hardnesses in the region of 300 D.P.N. 

In view of the many advantages of 
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the pyramid indenter over the ball, it 
is surprising that it has not been 
adopted more generally. It is not pos- 
sible to use diamonds as large as, say, 
a 10 mm ball, but excellent and prac- 
tical substitutes can easily be found. A 
pyramid of not more than 0.35 in. 
(8.89 mm) diagonal (Fig. 3) can be 
made of tool steel and readily adapted 
to take the place of the ball in the 
standard Brinnell machine. Such a pyr- 
amid gives much more accurate and 
easily read impressions than the ball, 
and does not distort any more than the 
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ball at high hardnesses. Suitable mate- 
rials for manufacturing these pyramids 
are 1 percent carbon-chrome ball bear- 
ing steel, any of the usual grades of 
high-speed steel, or even silver steel, 
all suitably hardened, of course, to the 
maximum obtainable. If precision 
grinding equipment is available, Stel- 
lite or Wimet would be even better. 
The fact that a variety of loads can be 
used to suit test conditions (e.g. light 
loads for testing thin materials) is 
most convenient, and considerably ex- 
tends the usefulness of the equipment. 
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Fig. 1—This making switch mechanism is accurate to 


+ 0.00016 seconds 


Consistently Timed Sudden Motions 


From “Consistency of Timing Obtained 
with Heavy Trigger-Released Mechan- 
isms,” by L. Gosland and A. A. Hudson, 
The Engineer, April 8, 15, 1949. 
TWO HEAVY MECHANISMS have been 
constructed to perform accurately timed 
sudden motions. The first is a switch 
for closing an electric circuit in about 
0.03 sec with a 
+ 0.00016 The second is for 
breaking a circuit in about 0.03. sec 
with a consistency of 0.001 seconds. 
The closing switch is shown in Fig. 
1. Activating the solenoid actuates a 
scissors and toggle mechanism to re- 
lease the spring loaded rod connected 
to the moving contact. When the cir- 
cuit is closed, a cam locks the moving 
contact in place through a pin attached 
to the contact. Before actuation of the 
solenoid, the cam is held back in a 


consistency of 


sec, 


Ocroper, 1949 


neutral position by this pin. Motion of 
the pin releases the cam, which is then 
moved into place by a spring. When 
the circuit is open, the fixed contact 
is pressed against a stop by springs. 
Closing the circuit forces the fixed con- 
tact away from the stop so that the 
contact is supported by the springs. 
Contact vibration is prevented by a 
dashpot attached to the fixed contact. 

Since frictional effects account for 
most of the timing inaccuracies, they 
should be low as compared to inertia 
effects and hence the spring forces. Pin- 
joint friction torque is kept low by 
using pins small in diameter. Friction 
between the locking cam and the mov- 
ing contact pin is limited by the shape 
of the cam curve. When both cam and 
pin are accelerated without pressure 
between one another, the cam curve 
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shape will cause them to be just touch- 
ing one another. Further reduction in 
the importance of the frictional effects 
results from the high inertial forces 
and hence from the high spring forces 
The spring force on the rod is 140 |b, 
about 100 times the resultant frictional 
forces. The force available for tripping 
the scissors and toggle mechanism is 
about ten times that required to over 
come friction. Experimental data from 
oscillograph records of the current in 
the tripping circuit and a low voltage 
d-c circuit through the main contacts 
shows that the consistency of timing 
indicated above has been obtained 

The breaking switch mechanism is 
shown in Fig. 2. While the circuit is 
closed, current passes from a roller 
contact through a spring loaded rod to 
a plug, which forms the movable con 
tact. The plug fits into a fixed contact 
in the form of the pl 
containing air at pressures up to 35 
atmospheres. Release throug! 
sors and toggle mechanism of the 


] 
ug of a vessel 





spring loaded rod removes the plu 
from the throat to break the circuit 
The stopping dashpots preverit boun 
ing of the rod after it has completed 
its travel. Guides for the rod are { 

vided to improve gap adjustment pre 
cision. To avoid an initial resultant 
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Fig. 2—-Breaking switch mechanism 
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force on the moving parts from air 
pressure, the rod diameter at the gland 
is equal to the throat diameter. Be- 
cause of the resultant air pressure force 
developed upon removal of the plug 
from the throat, a compensating f 0 
pot is added. This dashpot has a port 
of adjustable area to make it possible 
to obtain the necessary dashpot force 

As was done for the making switch, 
consideration was given to the reduc 
tion of frictional effects. Here, also 
frictional torques of rollers were kept 
low by the use of small pin diameters 
The use of a long gland with a 


ance fit between rod and 
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the friction between these parts. The 
use of rolling, rather than sliding, 
contacts to deliver current to the rod 
makes it possible to maintain a high 
contact pressure with little friction. Al- 
though the spring force on the rod is 
800 lb the frictional forces are 20 lb, 
or about 2 percent of the spring forces 
In addition, the ratio of inertia forces 
to frictional forces for the scissors and 
toggle mechanism is also less than that 
obtained in the case of the making 
syitch. However, oscillograph records 
of the current in the tripping circuit 
and of the travel of the rod show that 
he desired accuracy was obtained 





Nitrogen Case Hardening 


Foreign abstract from “Developments in 
Nitrogen Case Hardening’ by S. C. 
Churchill, Mechanical World, (Manches 
ter, England), p 5, July 1, 1949. 


SURFACE HARDENING of metals by 
ommon methods is primarily an en 
richment of the marginal layers by a 


as that reacts with constituents in 





th 


the material The reaction usually 
forms a new condition that may itsel 
possess the quality of hardness or be 
capable of producing hardness in r 
sponse to subsequent treatment 
Nitriding is a particular case in the 
first category while carburizing is a 
generally recognized case in the se 
ond 

Both processes depend upon the 
mechanism of diffusion for the en 
richment of the reacting constituents 
with the hardening media. In both 
processes the reaction at the surface 
is essentially gaseous 

In the nitriding process, the nitro 
gen is always presented to the s 
of the material as a s derived from 


synthetic ammonia. In its derived 


form the nitrogen is atomic, an esset 
tial to the success of the process 
Gases composed ol omplex mol 


through | solid 


cules cannot diffus 


In both nitriding and carburizing 
the purpose ts to produ ea hard we 


resisting ase it the surtace of the 
} 


steel. Carbon case hardness is limited 
to the ultimate hardness of martensite 


The usual order of hardness obtain 


' a od er LI 
able in carbon steels, nickel or nickel 
chrome steels ranges from 650 to 


700 Brinell. In nitrided steels the 
hardness ranges from 600 to 1,20¢ 
Vickers Pyramid Number; the hard 


ness depending on the alloying cle 
ments in the steel 


In most steels alloyed for nitrogen 
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hardening, the carbon content aver 
ages about 0.3 percent, with a range 
of 0.2 to 0.5 percent. Without an 
alloy addition a steel of this carbon 
content would nitride to give a max 
mum hardness of 300 Brinell, but 
the case would be extremely shallow 
Such surface hardness results from 
the nitrides of iron, which are not 
very stable. Their hardening effect 
is not sufficient to make it technically 
interesting to engineers. 

Among the numerous other ele 
ments that will combine with nitro 
gen to form nitrides are aluminum 
opper, chromium, manganese, molyb 
denum, nickel, silicon, tungsten and 
vanadium. Four of these have value 


in securing desirable properties in 
the hardened case and the core 
Aluminum alone has a greater 
hardening effect than any other ele 
ment, but the hardened layer is very 
shallow and tends to be brittle. The 
d pth ot ise becomes more shallow 
is the aluminum content approaches 
its maximum hardening value. Chro 
mium alone confers a greater depth 
the hardening effect is 
only a little better than half that of 
iluminum. With the addition of both 
lements in the optimum proportions, 


yy case, Dut 


maximum hardness of case is com 
bined with satisfactory penetration 

Molybdenum alone gives a pene 
tration curve of excellent shape, but 
the extreme hardness is not high 
This characteristic is of value in re 
ducing the hazard of embrittlement 
in all nitriding steels, particularly in 
those in which high core strength is 
derived from the alloying of nickel 
and chromium 

While these alloying elements 
form nitrides that are stable between 
the temperature of nitriding and 
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room temperature, and confer high 
or extreme hardness in the surface 
margins, they have a retarding effect 
on the diffusion of nitrogen; this 
characteristic leads to a condition of 
nitrogen saturation at the surface. 

The nitrides formed in this skin 
have the particle form and are less 
hard than the acicular nitrides that 
form beneath it. Where maximum 
wear resistance is required the sur- 
face skin should be removed by 
burnishing. The average depth of the 
skin is about 0.001 in. The average 
increase of hardness obtained by re- 
moving the skin is approximately 250 
Brinell points for alloy steels con- 
taining aluminum. Steels that con- 
tain no aluminum gain about 100 
points, but the harder zone is nearer 
the surface. 

Carbon-chrome and carbon chrome- 
molybdenum steels nitride to give a 
maximum hardness of 800/850 Brin- 
ell with a case depth declining slowly 
in hardness until it merges with the 
unchanged core. 

Carbon-aluminum with or without 
molybdenum gives a nitrided hard- 
ness of 1,000 Vickers Pyramid Num- 
ber. When chromium is added, the 
elements combine to form a nitride 
case the hardness of which may reach 
1,200 Vickers Pyramid Number. The 
hardness falls off rather rapidly and 
the case mergence with core is rather 
sudden. The addition of molybdenum 
improves nitrogen diffusion in car 
hon-aluminum steels and reduces the 
embrittling effect. 

Steels specifically alloyed for nitro- 
gen hardening should be fully treated 
to give the optimum mechanical prop- 
erties before final machining to shape 
and size. When finally machined in 
the heat-treated condition there may 
be strains in the surface layers. Since 
strains mean that locked up stresses 
will be released during the compara- 
tively long process of nitriding, it is 
advisable that the steel be stabilized 
beforehand to avoid warping and 
distortion. A recommended treatment 
is to soak at a temperature of 30 to 
50 C above the particular nitriding 
temperature 

Parts that undergo heavy machin- 
ing cuts, and are thereby strained, 
should be stabilized at the appropriate 
temperature before final grinding. 

When machining to very close 
imits as for press or force fits, the 
growth in size caused by nitriding 
should be considered. Growth is re 
lated to the time and temperature 
of the process, but a reliable estimate 
may be based on case depth. Under 
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normal conditions, the dimensional 
increase is 0.002 in. per 0.030 in. 
depth of case. A case depth of about 
0.030 in. is the maximum produced 
commercially, it requires a treatment 
of about 80 to 100 hours 

When specifying case depths for 
nitrided work, some thought should 
be given to the time required to pro- 
duce the case. Up to about 0.02 in. 
depth the time penetration curve is 
almost linear, Fig. 1, that is, 10 hr 
treatment will produce a case depth 
of 0.005 in., 20 hr produced 0.010 
in. of case, 50 hr. produces about 
0.021 in., but 100 hr produces rather 
less time than 0.030 in. depth of 
case. It is advantageous, therefore, to 
confine the case depth to the lower 
limits where the permissible amount 
of wear is closely limited. 

The curves in Fig. 2 indicate the 
relationship between depth of case 
and hardness values for five grades 
of nitralloy steels. These curves are 
based on full time treatment at tem- 
peratures appropriate to each other. 

All carbon steels that are hardened, 
no matter by what process, will be- 
gin to soften when exposed to tem- 
peratures above 200 C. Nitrided steels 
remain stable when exposed to 
temperatures as high as 500 C for 
periods up to one hour. Prolonged 
exposure at 500 C or higher does 
lead eventually to some loss of hard 
ness. Thus the hardest grades retain 
a hardness value of 1,100 Vickers 
Pyramid Number for about one hour 
at 500 C; prolonging the period at 
the same temperature leads eventually 
to a fall in hardness to 800 Vickers 
Pyramid Number, and hardness re 
mains constant thereafter 

In grades of initially lower hard 
ness, the principal difference in prop 
erties derived from composition ap 
plies to the core. The mechanical 
properties of the core result from 
tempering at that are 
well above the nitriding temperature 
These properties are therefore 
unaffected by the 

Surface hardness and surface finish 
when combined in a high degree af 
ford valuable protection against fa 
tigue failure. It is rare for fatigue 
failure to initiate on a nitrided sur 
face Where fatigue failures have 
occurred in nitrided steels, it has been 
found that the origin of fracture has 
been within the core 

The properties of the case in en 
hancing the endurance limit of the 
steel are advantageous only when the 
stress reversals are more or less nor 
mal to the hardened surface. In axial 


temperatures 


core 


process 
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Fig. 1—Nitriding time and depth of case. 
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and hardness 


loading, the high strength of the case 
gth of 

plays only a secondary part in resist 
ing the alternate compressive and 


tensile stresses and the endurance 
limit will be that of the core princi 
pally. 


The properties of the case, how 
ever, extend beyond the high resist 
ance to normal fatigue and enter the 
field of corrosion fatigue. 

Nitrided steels are not truly within 
category, but the com 
bination of high strength and surface 
hardness with fatigue and corrosion 
resisting properties make them almost 
ideal for many services. 

Machining and usual fabrication 
methods as employed in high duty 
alloy steels are equally applicable to 
the majority of the nitriding steels 

Nitrided surfaces are capable of 
being operated together as journal 
and bearing under conditions of poor 
lubrication as in water pump spin 
dle applications 

Steels alloyed for nitriding are 
weldable, but require the same pre 
cautions against cracking as are 
employed in the welding of ordinary 
high strength alloy steels 
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Probe-nosed jet-fighter plane approaches automatic-coupling cone on refueling hose 
trailed from belly of tanker plane 


Transfer of 


300 gal takes about two minutes. 


Midair Refueling of Jet Takes 90 Seconds 


FORCE OBSERVERS, as 
is English aviation officials, are 


AMERICAN AIR 
well 
greatly impressed with the possibili 
ties indicated by British experiments 
n air-refueling fighte 
planes 


jet powered 


Recently, these experiments came to 
climax when a 
Meteor was successfully refueled ten 


a dramati Gloster 


times from a Lancaster tanker during 
1 continuous 12-hr flight over Eng 
land's south coast The flight — set 
a new endurance record for jet air 


raft and simulated a distance of ap 
proximately 3,600 miles 

Refuelings took place at about 
6,000 ft with the two planes flying 
at about 190 mph. Each contact took 
between 13 and 2 min and a total 


156 


of about 
ferred dt 


2,500 gal of fuel was trans- 
iring the experimental flight 





Technical Details 


The Lancaster tanker trails a short 
length of flexible rubber hose that 
has a metal cone fitted to the end 


Phe receiving fighter, which comes up 
behind the 
pencil-shaped 


probe, in its nose. 


close tanker, carries a 


hollow tube, like a 
Maneuvering some 15 ft behind the 
tanker and just tail, the 
fighter pilot guides the probe forward 
into the cone and then accelerates 
momentarily until contact is made. 
The clamping mechanism in the 
cone consists of three toggles that 
latch over an annular groove in the 


below its 
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probe. A forward thrust of 5 Ib is 
sufficient to seat these toggles and 
lock the cone firmly on the probe. 
A rubber ring in the cone’s seat seals 
the joint. 

When the joint is complete, the 
fighter pilot actuates a valve in the 
end of the probe, thereby opening the 
channel to his fuel tanks, and, at the 
same time, opening a valve in the 
cone, thus completing the circuit be- 
tween the planes. 

The hose is reeled out from the 
belly of the tanker from a spring- 
loaded drum affording automatic take- 
up of any slack in the hose. After 
contact is made, the fighter-pilot flies 
forward another four feet. At this 
point, a green light flashes automat 
ically in the tanker’s cockpit, signalling 
the refueling crew to switch on the 
fuel pumps. 

Fuel flows from tanker to fighter 
at the rate of about 300 gpm until the 
fighter’s tanks are full. Another de 
switches off the tanker’s 
pumps automatically. 

Breakaway is a simple matter. The 
fighter pilot eases back until the hose 
has been pulled out to its fixed limit 

65 ft. Here the reel is automatically 
checked and the drum locked when 
two pawls fall into notches on the 
drum’s hub. 

The fighter plane then drops back 
still farther exerting a pull of 300 
Ib that is sufficient to break the toggle 
connection 

With parathn fuel, the danger of 
fire is less than with gasoline. Flight 
Refueling technicians, designers of 
the complete system, say that they will 
probably introduce some form of 
flushing as a safety precaution. For 
this purpose, they favor the use of 
an inert gas like nitrogen as being 
non-corrosive and than 
carbon dioxide 

Sir Alan Cobham, chairman and 
managing director of Flight Refuel 
ing, predicts a great future for this 
Refueling of jet fight 
ers in flight could mean greatly in 
reased range on 
companying long-range bombers. It 
might also permit fighters to remain 
aloft for much longer periods in de- 
fending against invading bombers 

The noted English pioneer said 
that the technique could be used for 
simultaneous refueling of three fight 
ers to be supplied from one tanker 

probably with hose units trailed 
from the wing tips and the fuselage. 


vice then 


less soluble 


new technique 


escort missions aX 
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The nose probe configuration as on 
the Meteor would therefore not be 
the standard installation, as each type 
aircraft would call for a special ar 
rangement. 

Work is already progressing on a 
system to allow refueling at 600 gpm, 
thereby cutting down actual contact 
time between tanker and receiver. 


Krypton and Xenon Gases 
Commercially Available 


MANY DIVERSIFIED PRODUCTS and 
processes will be improved by using 
krypton and xenon, now that these 
rare gases are available in commercial 
quantities at reduced prices. 

Krypton occurs in the atmosphere 
as one part in one million, xenon one 
part in twelve million, and the separa- 
tion and purification have presented 
complicated problems up until re- 
cently. 

The inertness of krypton, xenon 
and the other rare gases makes them 
superior to nitrogen for certain pur- 
poses, since nitrogen, although con 
sidered inert, will combine with many 
elements at elevated temperatures 

Comparing krypton and xenon to 
argon, the former have the advantages 
of lower thermal conductivity, lower 
electrical resistance and lower ioniz 
ing potentials. Argon is now used in 
ionization chambers for tracking cos- 
mic rays, an application where krypton 
and xenon hold promise of being 
superior 

Xenon has replaced mercury vapor 
in certain thyratrons and vacuum tubes. 
Unlike mercury, xenon will not con- 
dense at low atmospheric tempera- 
tures, and has electrical properties 
similar to mercury vapor 


Electronic Color Video 
Adapted for Present Sets 


PERFECTION of an all-electronic color 
television system “completely com- 
patible’ with the present black and 
white video method has been an- 
nounced by the Radio Corporation of 
America in a written statement to the 
Federal Communications Commission 
in Washington 

The company said its system would 
not make present sets obsolete. Color 
programs could be received on pres- 
ent sets in black and white without 
any modification or in color with the 
use of an adapter. New receivers 
would be made to take the transmis 
sions directly in color. 

It has been generally assumed in 
the industry that the F.C.C. has been 
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awaiting the perfection of an all 
electronic color system. The Com 
mission turned down the Columbia 
Broadcasting System’s ‘mechanical’ 
method more than two years ago 
This system uses revolving filters in 
the camera and viewing screen to 
achieve the color effect, whereas the 
R.C.A. method produces the color 
without such mechanisms 

The new system produces three 
signals, one each for green, red and 
blue. Following this, the signals are 
rapidly sampled electronically in time 
order for each color and then com 
bined. The resulting single-channel 
signal requires a_ total modulation 
band width of four megacycles 

At the receiver end, the radio and 
intermediate frequency circuits are the 


same as for a current black-and-white 
receiver. The video signal is then 
fed from these circuits to an electronic 
device that is the inverse of the signal 
sampler at the transmitter. This re 
stores the three-color signal channels 
of green, red and blue, and feeds 
them in simultaneous fashion to a 
three-color picture reproducing sys 


tem to be viewed as a single picture 


Color Television Aids 
Study of Ram Jets 


Tests of a new industrial use for 
color television—remote observation 
of ramjet engine tests—have proved 
the promise of the application. The 
equipment was developed by Smith, 





Linear Atom Smasher 


THE FIRST 15-FT SECTION of a linear 
electron accelerator, recently installed 
in Stanford University’s Microwave 
Laboratory, is expected to produce 70 
to 80 million electron velts. When 
extended to its full length of 160 ft, 
the accelerator will produce close to 
a billion electron volts 

A high-power vacuum tube has 
been built and operated at an output 
adequate to power the completed a 
celerator. Several such tubes will gen 
erate power for the accelerator, 
operating in pulses of about 1/1,000,- 


First 15-ft section of linear atom smasher 
will be 160 ft. Concrete blocks act as shield against radio-activity 
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Installed at Stanford 


000th sec with a 1/60 se rest 
period Electrons will travel this 
microwave at a speed approaching 
that of light 

Attainment of the billion-volt goal 
will inaugurate a new method for 
studying properties of both the ele 
tron and the proton and possibly the 
neutron. The accelerator also will 
make possible a check of the “shower 
theory,” based on the phenomenon 
that particularly energetic particles 
produce bursts of atomic particles and 
radiation when they collide 





at Stanford University. Ultimate length 
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Kline and French Laboratories and 
the tests were conducted at the Wright 
Aeronautical Corporation Wood 
Ridge, N. J., under the direction of 
Dr. Peter Goldmark of the Columbia 
Broadcasting System 

As in all combustion research work, 
flame color is an index to combustion 
performance In the ramjet engine 
undergoing development at Wright 
under Air Force Contract, color tele 
vision enables engineers to project 
these color changes to a safe and com 
fortable observation room any desired 
distance from the scene of the tests 
through the use of a coaxial cable 

Principal advantage of this use of 
television is safety for the technical 
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crew since the exhaust temperature 
reaches as high as 3,000 F and com 
bustion pressures as high as 20 atmos 
pheres are developed. The vibration 
and noise are intense in the test cell. 
The television camera does away with 
all of these dangers and transmits the 
flame colors to an observation room 

Ultimate objective of the program 
is the location of the television camera 
against a quartz window in the side 
of the ramjet engine to permit opera- 
tion of the internal operation of com 
pression, fuel mixing, combustion and 
exhaust gas expansion. Television has 
been used industrially before but this 
is the first application of color tele 
ision to scientific research 





Automatic Plotting Boarc 


A TINY SHIP sailing a dry sea and 
automatically reproducing in| mini 
ture the maneuvers of a real ship 
miles away is the latest development 
for precise marine navigation and hy 
drographic survey operations. The 
tiny ship is part of a new device 
known as a Raydist plotting board 
The dry sea on which the tiny ship 
sails is in reality a map that shows 
the coastline, harbors, rivers and 
channels as well as sandbars and 
reers 

In the operation of the Raydist 
System, a small radio transmitter in- 


1 Will Simplify Navigation 


stalled on the full-size ship sends a 
ynal to several shore receivers that 
in point the exact location of the 
ship. These receivers in turn trans 
mit their data to servo mechanisms 
it the plotting board. Flexible steel 
tapes link the servos to the miniature 
ship and pull it along the map while 
1 recording pen attached to the model 
nakes a continuous plot of the cours¢ 
By watching the model maneuver 
ng on the chart, an observer on shore 
an follow the exact course of a ship 
miles away--at a distance of five 


1 


miles, the board will show the posi 
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Automatic plotting board makes exact record of course followed by a ship 100 miles 
at sea. Plotting accuracy is to within one part in five thousand 
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tion of a ship to within five feet of 
its actual position. 

With the board installed on board 
ship, it is possible to safely navigate 
narrow, twisting channels under ad 
verse weather conditions with pre 
cision and complete confidence. Tests 
have been conducted under conditions 
such as rain, snow and tog when op 
tical measurements would not have 
been practical. In each case, ranges 
in excess of 100 miles have been 
realized with a hyperbolic Raydist 
system tracking ships at sea. The 
maximum radiated power for these 
tests was only 10 watts 

In addition to tracking ships, the 
Raydist systems and automatic plot 
ting boards can be used for oil ex 
ploration, hydrographic surveys, chart 
ing of rivers and channels and general 
iir navigation 

This equipment has been developed 
by the Hastings Instrument Co. of 
Hampton, Virginia, for the U.S 
Navy Bureau of Ships 


Baked Graphite Film 
Reduces Bearing Costs 


A METHOD for applying a 0.00015 to 
0.0005-in. stable film of graphite to 
metallic and non-metallic surfaces 
takes advantage of graphite's high 
temperature resistance without re 
quiring an oil-base suspension. 

Process was pate Thies primarily for 
the aircraft industry to fill the need 
for a stable lubricant at temperatures 
up to 2,000 F, but the method is fast 
being adapted to surfaces subject to 
galling at normal and sub-zero tem 
peratures 

The graphite coating is sprayed or 
dipped on wearing surfaces and then 


baked at about 600 Fahrenheit. Re 
suliing film is at first dull dark grey 
but it quickly burnishes after initial 
| k-in. Life of the graphite coat 


Sa ae 


1” de pen is on loads and bearing 
pressures, but tests have proved that 
surface wear life can be increased 3 


to 10 times the normal on parts sub 


ject to high bearing and pounding 
In many machine lements, the 
graphite coating obviates the need for 
bushings, anti-friction bearings, plat 
ing or fluid lubrication formerly re 
quired to insure free operation. A 
low-cost bushing coupled with graph- 
1t¢ oating of the pin has given service 
life equal to or better than that at- 
tained using higher-priced, anti-fric- 
tion methods 
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Washington Notes 


Magnetic and Electric Fields 
Studied With “Electron Probe” 


A new experimental technique 
using the electron as a probe to ex- 
plore electric and magnetic fields of 
extremely small dimensions has been 
announced by the National Bureau of 
Standards. Test data are recorded in 
the form of photographs that show 
the direction and strength of magnetic 


forces about any small magnetized 
object. 

This so-called ‘“‘electron optical 
shadow method” is the result of a 


series of electron-microscope experi 
ments conducted in connection with 
a study of magnetic recording wire 
used to feed mathematical problems 
to a high-speed electronic computing 
machine. 

The electron microscope is first 
used to form an ordinary image of the 
magnetic object. A fine wire netting 
of nonmagnetic material is then placed 
slightly beyond the focus of the mag- 
netic lens system of the microscope 
so that the mesh casts a magnified 
but sharp electron shadow on the 
screen. The shadow network is thus 
superimposed on the image of the 
magnetized object. 

Some of the electrons that form the 
shadow image of the wire netting 
must pass through the field of the ob- 
ject and, in doing so, the electrons 
are deflected from their usual straight- 
line path by the magnetic forces. This 
movement distortion and 
change of magnification in the shadow 
image of the network. The effect is 
most noticeable in the parts of the 
fluorescent screen that correspond to 
regions of strong magnetic force in 
the magnetic field. Thus a visual rep- 
resentation of the strength of the 
magnetic field at various points is 
obtained. These patterns can then 
be photographed 

A complete theoretical analysis of 
method has been made 
at the Bureau, and formulas have been 
worked out for calculating numerical 
values of the absolute field strength 
in the particular magnetic field being 
studied. These calculations are based 
on measurements of the distortion and 
magnification of the shadow image 
as it appears in the photograph. Such 
measurements can be made on ex- 
tremely small or weak fields without 
altering or disturbing the field under 
study. 

The new technique promises to be 


causes a 


the shadow 





National Bureau uf Standards 
Shadowgraph shows pattern of magnetic 
field around a }-in. horseshoe magnet. 


an important tool in the study of the 
ferromagnetic domains—groups of 
atoms that exist as small permanent 
magnets in iron, steel and other mag- 


netic materials. A single crystal of 
obalt having very large magnetic 


domains is being used in this study 
at the Bureau. 

The polarization of barium titanate 
and other high dielectric materials 
that are now widely used in the pro- 
duction of small-sized capacitors for 
radio, radar and television can also 
be investigated 

In the field of atomic physics, the 
Bureau is adapting the shadow method 
to the study of space-charge fields in 
several types of electron 
paratus 


beam ap 


Another suggested application is in 
connection with guides—elec 
tronk plumbing that replaces wires, 
condensers and inductors in 
ultra-high frequency radio and radar 
The Bureau pointed out that wave 
guide arrays often become so com 
plicated that no geometry can be used 
to calculate radio energy 
in the system 


wave 


resistors, 


distribution 
Through | suitable 
iuxiliary techniques, it appears that 


field strength at critical points, such 
as the elbows in these wave guide 
systems, can be explored with this 


electron-optical shadow method 


I 


New Bill Would Admit 
3,200 Foreign Technicians 


A new immigration policy that will 
permit people of professional and 
trade skills to enter the United States 
has been approved by the 
Judiciary Committee. 

The policy is expressed in HR 
3001, a bill that would set - a 

to 


House 


Foreign Skilled Personnel Boar 
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pass on immigration of needed skilled 
aliens without regard to the particular 
position the applicant holds in the 
quota list of his native country. Under 
the bill, the extraordinary immigra- 
tion would be limited to 3,200 per- 
sons a year and the special visas would 
be charged against the quota of the 
country from which the skilled per 
son comes. 

Here is how the law would work 
A personnel board, made of the Sec- 
retaries of Defense, Labor, Interior, 
Commerce, Agriculture and the At 
torney General, would act upon re 
quests of other governmental agen 
cies, both federal and state, as well 
as those of civic or private sponsors 
Upon approval of the particular ap 
plication, the immigrant would be 
permitted to enter the country on a 
visitor's visa. If, after a year, he is 
still working in his special field, his 
status would be made permanent 

Present regulations state that quota 
lists must be honored on a first come, 
first served basis. The specialists that 
have already entered the country for 
specific purposes are here only on a 
temporary basis, and cannot be elig- 
ible for permanent stay until their 
names have worked their way to the 
top of the master quota lists 


AEC Preparing to Release 
Data on Metals Techniques 


Atomic Energy Commission has 
taken the first steps to make possible 
the release of atomic energy techno 
logical information to American indus 
try. A trial program for examining, 
evaluating and declassifying selected 
technological information in the field 
of metallurgy has been inaugurated 
If this program proves effective, the 
Commission can be expected to apply 
the procedure to other fields. 

As the first move, a temporary ad- 
visory committee of representatives of 
professional societies and the busi- 


ness press has been set up Chair 
man of the group is Sidney Kirk- 
patrick, McGraw Hill Book Com 


pany, New York City 

This committee recommend 
members for a small working group 
of engineers, representatives of pro 


will 


fessional societies and members of the 
business press in the field of metal- 
lurgy to study information that could 
be declassified without revealing the 
specific relevance of the material to 
the atomic energy program. Special 
attention will be given to data regard- 
ing apt blowers, valves and tech 
niques of handling metals 
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No need for WZ (nll & YU? rere 


—when you have a friction materials 








problem, call Johns-Manville 


A PHONE CALL—or a letter —to your 
nearest Johns-Manville office can save 
days or weeks of precious time 
whenever you have a design problem 
involving friction materials. 

Our field engineers are able and will- 
ing to give you valuable information on 
the entire range of friction materials. 
They will quickly help you select the 
right material for your job. 

Johns-Manville can give you 
this service because: 


1. We are pioneers in the manufacture of 
friction materials. 


2. We have accumulated a broad back- 


@ 


ground of experience by supplying friction 
materials to practically every industry. 

3. We maintain one of the most extensively 
equipped laboratories in the world for the 


development of friction materials. 


So when you have any problem in con- 
nection with friction materials ... for 
use on shovels, draglines, hoists, winches, 
. or any type of clutch 
or brake on any mechanism, call us. We'l! 


cranes, presses ee 


be glad to give you the benefit of our 
experience. Why not write for the book- 
let FM-12A, which will show you com- 
prehensively how we can help 
you? Write to Johns- Manville, 


| TAA 
Box 290, New York 16, N. Y. JV 


Johns-Manville VO 
FRICTION MATERIALS 
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Metal Finishing Process Information Sheets—V 
GEORGE BLACK 


Cooper Alloy Foundry Company 
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OPEN SOON ... NEW AUTO-LITE WIRE AND CABLE PLANT 
at Hazleton, Pennsylvania. Over 180,000 square feet of floor space equipped 
with the most modern facilities for the production of wire and cable. 






ot se EO. SS 
WLAN ip lic 


Se eae 
meh 


AUTO-LITE 


Here's qood » tremer Dend advauted laboratory tests. 
of this new Haz! emt, com RemEeepecifying of Auto-Lite wire and cable 
the new increased facilities) a autos is fast becoming standard practice among 
Lite Port Huron plant, makes it possible to leadi f ho h f d 
accept additional wire and cable business. eading manuiacturers who ws ee 

The quality of these outstanding products that money cannot buy better wire and 
is the result of 38 years of experience, cable. For an informative catalog, write to 





THE ELECTRIC AUTO-LITE COMPANY 
Wire and Cable Division 
Port Huron Michigan 





* 


-.-CBS RADIO NETWORK THURSDAYS... 


TUNE IN "“"SUSPENSE!" -CBS TELEVISION TUESDAYS 
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. e e LESLIE W. JONES 
Belleville Spring Design Charts—VI pot a 


For description of chart construction see Product Engineering, January 1949, page 161. 
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This cost/weight saving was the happy experience 
of a farm equipment manufacturer who redesigned 
a portable grain elevator, replacing angles and 
channels with 1 34” and 2” O. D. Armco Steel Tubing. 

The $9.44 saving on each elevator is in material 
costs alone. Besides this saving, the elevator is fabri- 
cated and assembled easier and quicker than when 
heavy angles were used. 

Dealers and their customers are pleased, too. They 
like the ‘‘new look'’—the improved appearance of 
round Armco Tubing compared with bulky angles. 
They also like the lighter weight without loss of 
strength. (Total weight of the tubing is 128 pounds; 
the angles weighed 289 pounds.) 


ARMCO 


STEEL CORPORATION 
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This is a typical example of the savings in cost 
and weight that are possible when light structural 
products are redesigned with Armco Steel Tubing. 

The beauty of it is that this electric resistance- 
welded mechanical tubing can be adapted readily 
to almost any fabricating pattern you require. Made- 
to-order special or standard shapes help eliminate or 
greatly reduce many costly fabricating operations. 

If you believe the design of your products can be 
adapted to the economical use of Armco Steel 
Tubing, just mail the handy coupon. Armco engineers 
will be glad to work with you to determine the pos- 
sibilities of tubing for your requirements. Armco Steel 
Corporation, 3929 Curtis Street, Middletown, Ohio 


Export: The Armco International Corporation 


SEND MORE DATA ON ARMCO TUBING 


WE MANUFACTURE 
NAME 

FIRM NAME 

STREET 


CcITY_ 


ZONE STATE 
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Belleville Spring Design (continued) 
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HIGH-TENSILE STEEL 


Since 1940, when Great Lakes Steel pioneered the application of 

high-tensile, low-alloy steel to cold-stamped automobile bumpers, 

there has been a growing trend to N-A-X HIGH-TENSILE steel in the 

automobile industry. 

Today, every car manufacturer is using the inherent better proper- 

ties of N-A-X HIGH-TENSILE steel for some part of his automobile. 

Bumpers and grilles—hoods and fenders—body panels and deck 

lids—frames and bracings—wheels and hub caps represent a few of HIGH-TENSILE STEEL 


many applications of N-A-X HIGH-TENSILE steel to the modern car. 


N-A-X HIGH-TENSILE MEETS ALL REQUIREMENTS OF S.A.E. 950 


GREAT LAKES STEEL CORPORATION writs ncricnct stect corporetion 
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INDEX OF ITEMS 


Product Manufacturer 
Accelerometer... The Calidyne Co : ..178 
Actuator, Rotary Airborne Accessories Corp 170 
Blower, Small Centrifugal Fairchild Camera & Instrument Corp .178 
Connection, Electrical The Thomas & Betts Co., Inc 176 
Control Unit, Photoelectric. ..Photoswitch, Inc o- ‘ 178 
Control Valves .. Hydraulic Equipment Co ...174 
Counter, Photo Electric De-Tec-Tronic Laboratories, Inc... .. .168 
Counting Device .. ..Veeder-Root, Inc . 172 
Coupling, Gear i .. Sier-Bath Gear & Pump Co ee 
Dielectric Material Bentley, Harris Mfg. Co 174 
Drafting Machine, Precision..L. G. Wright, Inc............ 172 
Governor, Centrifugal Pierce Governor Co.... 167 
Locknut . ‘ Security Locknut Corp. . ee 
Meter, Resistance ............ Crown Industrial Products Co — 
Motor, Small Synchronous . The R. W. Cramer Co., Inc oceskee 
Motor Control Unit, Electronic - - Brown-Brockmeyer Co .172 
Oil-Filtering Material he Hilliard Corp 180 
Packing Expander, Hydraulic ny Mfg. Co.. 183 
Pump, Zutane and Propane The Yale & Towne Mfg. Co 167 
Pump, Sanitary . ..Waterous Co. . .-170 





Centrifugal Governor 
Pierce Governor Co., 916 Sixth St., Anderson, Ind. 

Particularly adaptable in situations where corrective 
measures must be taken before putting “runaway” equip- 
ment back in operation, this micro-switch governor turns 
off electrically energized equipment when predetermined 
speeds are exceeded. The micro-switch is available on 
both the direct drive and the cable driven centrifugal 
governors. The cable driven governor features a flexible 
drive shaft with pulley, gear and tachometer adaptors. 
These permit power take-off from remote sources. Pierce 
governors are also available with a mercury arc switch 
which performs the same functions as the micro-switch. 
They are designed especially for operations involving fire 
hazards, such as grain elevators, mines, power boats or 
in the presence of explosive fumes. 


Plasticized Rubber Compound 
The Stalwart Rubber Co., 166 Northfield Rd., Bed- 
ford, Ohio 
This versatile material is recommended for use in fabri- 
cation of tool handles, foot treadles, mallet heads, toys, 
vacuum cleaner accessories, and other such items. It was 
designed for applications which require an extremely 
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Product Manufacturer 
Pumps, Air, for Automatic 

Heating Siwes Gast Mfg. Corp ..182 
Pumps, Gearless . ...Eco Engineering Co ..174 
Rectifier, Metallic . Standard Arcturus Corp .174 
Rectifier Tube, Industrial National Electronics, Inc .180 
Resistors, Midget Wire WoundInstruments Resistors Co 174 
Ring, Piston sie a unt-Spiller Mfg. Corp .180 
Rivets, Wood . herry Rivet Co.... 178 
Rubber Compound, Plasticized The Stalwart Rubber Co 167 
Source of Potential, 

Laboratory . ....The Calidyne Co.... — 
Steel, Self- Lubricating ...Morganite, Inc 5 180 
Switch, Heavy Duty Foot General Control Co. 176 
Switch, Smail Lever.... Switchcraft, Inc. 17 
Thermostat, Compact Stevens Mfg. Co., Inc 180 
Valve, Lubricate Plug . Homestead Valve Mfg. Co . .182 
Valves, Double Solenoid Air... Valvair Corp ... .172 
Valves, Pneumatic Solenoid The Annin Co. . 184 
Wire, Electric Control Midwest Automatic Control Co. 168 
Wire Cloth, Square Mesh. Wickwire Brothefs, Inc. =2 184 


durable wear-resistant rubber. Stallite 869, as it is called, 

also can be used to replace certain types of metal parts. 
It has a durometer hardness of 95 and tensile strength 
of 1,854 psi. Material will withstand temperatures rang- 
ing from 0 to 250 F. Its main features are resilience, 
high impact strength, corrosion resistance, and light 
weight. Secondary drilling and machining operations 
can be performed on parts fabricated from it. It can 
be painted for decorative applications 


Butane and Propane Pump 


The Yale & Towne Mfg. Co., 200 Henry St., Stamford, 

Conn. 
Another of a series of Tri-Rotor pumps, this unit op- 
erates in equalized systems with differential pressure up 
to 50 psi. When the rotor revolves, the offset relation 
of bearing pin to rotor shaft imparts reciprocating motion 
to the piston and shuttle. Thus, the advantages of both 
rotary and piston action combine to give positive dis- 
placement. Since rotor openings receive and discharge 
over 90 degrees, four pumping strokes overlap, and as 
the areas of shuttle and piston are equal, a smooth flow 
is discharged. This pump is furnished with 24 in. 
flanged connections and with solid or integral dash-pot 
relief type head. It delivers 90 gpm at 615 rpm, and 





167 








N E W MATER EA SL 


can be supplied for truck installation or for installation as 
a mounted unit with flexible coupling (gear motor) gear 
reduction or V-belt drive assembly 


Gear Coupling 

Sier-Bath Gear & Pump Co., Inc., North Bergen, N. ]. 
This new gear coupling has less than half the parts used 
in most conventional gear couplings. Since there are no 
bolts the sleeve may be removed in a matter of seconds. 
Forged high carbon steel construction and full width 








machined teeth give maximum strength and_ perfect 
alignment without excessive backlash. The snugly fit 
ting Neoprene seal and the reinforcing garter spring 
maintain constant closure against slight depressions or 
unevenness of the shaft surfaces. These couplings are 
available in 3, 1, 13, 2 and 23 in. sizes. Larger sizes 


1 
are built to customer specifications 


Electric Control Wire 


Midwest Au tic ( ral ¢ $10 Third § D 
Moines, lowa 
The use of numbers on this wire for electric controls 


increases the ease and accuracy of installation and main 
tenance. Called “Magic Wire,” each wire has its code 
number imprinted in bright red on every inch of yellow 
insulation. Numerals do not wash or wear off or become 
discolored with age. No limit is set on the number ot 
lifferent numerals available. Wire is especially useful 
for automatic control systems, printing presses, aircraft 
signal devices, and other such controls. It is available 
in No. 16 solid wire with plastic insulations 


Resistance Meter 
Crown Industrial Produ ( 1311 U 69th St., Chi 
Cat 40, Til. 
This unit is designed for measuring insulation resistance 
n both low and extremely high ranges. The indicator 
used with the bridge is a GES electron ray tube. This 
tube, used with an adjusting circuit and a balance switch, 
replaces the usual galvonometer and sensitivity of the 
bridge does not suffer. An external guard circuit guards 
specimens under test so that leakage across paths other 


16S 








than the one under test is returned to a point in the bridge 
where it has no effect upon test measurement Accuracy 
of the unit is independent of power line voltage varia 
tions. The meter has a range from 1,000 ohms to 100,000 
megohms. Three test voltages are used: 10, 100 and 500 
v, d-c. Unit operates on 115-volt, 60-cycle current 


Photoelectric Counter 
De-Tec-Tronte Lahoratorie 11% 1227 N. Clare St 
Chicago 10, Ili 

lrops 


arof 
of liquid, or selective counting by height or weight, 


Counting closely spaced cans, box cases, bubbles or 


and many other counting applications ire possible with 
this new compact photo electric counter. It consists of 
four units: an amplifier relay, an extension light source, 
a photo electric cell housing, and a six digit knob reset 
t : 
ounter Counting up to 600 units per minute, it registers 
t t 


ip to 999,999 before returning to zero. The size of 
counter is 33 by 23 by 13 inches. An amplifier control 


relay can be installed at any desired location, remote 
from the point of count. A complete amplifier relay is 
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“The Percentage 7a AAU in Your Favor 


These production increases are from the records of assembly lines where change- 
over was made from other types of recessed head screws to CLUTCH HEAD 


HERE’S HOW CLUTCH HEAD PAYS OFF IN GAINS AND SAVINGS 


High visibility of the recess cancels out slow-down hesitation . confident operators logically drive more screws 


Center Pivot entry prevents driver canting, insures straight driving . .. saves cost and delay of “fixing” burred or chewed-up heads 


Non-tapered driving engagement reduces skid hazard to zero . . . protects manpower 


All-square contact means no “ride-out”’ (as set up by tapered driving) 
The CLUTCH HEAD Lock-On hurdles ‘‘fumble spots” onthe line. . 


and saves costly damage to materials 
no fatiguing end pressure needed to combat “‘bucking.” 


unites screw and bit asa unit for one-handed reaching and driving 
The rugged Type“A”’ Assembly Bit for unmatched tool economy . . . drives up to 214,000 screws non-stop on a high torque job 
Check the extra profit stemming from this steady production flow . . . no time-wasting stoppages for frequent tool changing 
. only a 60-second application of the end surface to a grinding wheel 
This simple operation restores original efficiency, time and time again... . no expense or bother of back-to-the-factory shipments 
Consider the value of simplified field service . . . with a recess basically designed for common screwdriver operation 

Your service men and customers save time on field adjustments . . 


Repeatable reconditioning multiplies the life of this bit . . 


. any flat blade reasonably accurate in width will do. 








These exclusive time and money- 
saving features are fully described 
and illustrated in the new CLUTCH 
HEAD brochure. Send for your 


copy, mentioning the sizes and 
types of screws, standard or spe- 
cial, that interest you...to come 
by mail and without obligation. 


UNITED SCREW AND BOLT CORPORATION 
CLEVELAND 2 CHICAGO 8 


NEW YORK 7 , 
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housed in an 18-gage steel case with hinged cover, 6 in. 
high 54 in. wide and 4} in. deep. The unit is designed 
for 110/125 v, a-c and 50/60 cycles. Power consumption 
is 70 watts. The finish is grey hammerloid. 


Sanitary Pump 

Waterous Co., 80 E. Filmore Ave., St. Paul, Minn. 
Designed specifically for the food processing and chem- 
ical industries, these units do not contaminate the pumped 
fluid. All interior parts are stainless steel, the rotor and 
shaft are one piece,*and all internal threads, springs, 
etc. have been eliminated. Parts which may be exposed 





to the pumped fluids are made for quick disassembly 
and easy cleaning Pump maintenance, “product plug” 
and leakage are minimized by the use of a non-rotating 
seal and the placing of seal springs outside the pumping 
chamber. Available in capacities from 1 to 125 gpm, 
with speeds from 50 to 600 rpm, the pumps have 1 to 24 
in port connections 





Small Lever Switch 

Switchcraft, Inc., 1328 N. Halstead St., Chicago 22, Ill 
Features of telephone type switches are included in this 
small lever switch. It is particularly adaptable to all 
types of low ones switching applications such as money 
meters, sound systems, and inter-communication systems. 
Less than one-half of the mounting space normally 
required for a lever switch is needed and only a single 
hole mounting is used. Switch comes for standard cir- 
cuits in both two or three position actuators, either locking 
or non-locking. Silver contacts, rated at 3 amps, 120 v, 
a-c, non-inductive load are standard. Also available are 
silver contacts for high voltages and palladium contacts 
for low currents at low voltages. Product is called the 
“Lev-R” switch. 
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Small Synchronous Motor 
The R. W. Cramer Co., Inc., Centerbrook, Conn. 


Designed for timing, recording, indicating, and switch- 
ing applications which require an accurate reset opera- 
tion, the Type SXC synchronous motor has a differential 
clutch mechanism. The clutch unit consists of a differ- 
ential and an internal tooth planetary gear system with 
the sun gear directly coupled to the motor and the planet 





gears to the output. The sun and plant gears are locked 
by energizing an electro-magnet. Deenergizing the magnet 
breaks the driving couple. Positive action is assured 
with no slipping or wear. Thirty-nine output speeds are 
available—from 15 to } rpm. The size of the unit is 
approximately 2,', by 3 in. It can also be furnished with 
a reverse clutch that engages when the magnet is de 
energized 


Rotary Actuator 


Airborne Ac ce ssories cS rp 9 25 Mon k pyrevy St P Hill- 

side 5, N.]. 
Originally developed for intermittent duty aircraft ap- 
plications, newly redesigned “Rotorac’’ has many indus- 
trial applications. Essentially, it is a reversible geared 
motor, magnetically braked, with a right angle power 
take off and with a provision for controlling the number 
of shaft revolutions between desired limits. The unit 
has a 26 v d-c explosion proof reversible motor, a mag- 
netic brake for quick stopping and to prevent creep, and 


“ 
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This Pesco Power Package 
Makes It Possible! 


Woodson Products, Detroit manufacturer of specialized 
truck bodies, realized the need for a light dump truck. For 
farmers, coal dealers, contractors and light haulers it would 
prove a real time and money saver. But how to lift the 
dump body was the stopper. Light trucks have no power 
take-off. Therefore, the unit would have to supply its own, 
What’s more, it would have to be light, compact, inexpen- 
sive to operate, foolproof to use. 

Woodson found the answer in the Pesco electric motor- 
driven Power Package. Compact, its motor, hydraulic 
pump, reservoir, check and relief valves are built into a 
single unit. Powered with a battery-operated, 6-volt, d.c. 









motor, it will raise a 1-TON load in 40 seconds, using only 
85 amps—1/100 of the battery’s capacity. It is available 
in )-ton to 2-ton capacity. 

It is push-button controlled and it will raise, lower or 
hold the dump body in any position. And Pesco’s exclusive 
“Pressure Loading’’ feature assures the highest operating 
efficiency, at all times. 

Fully proved in use. During the war, thousands of Pesco 
Power Packages raised and lowered the landing gears of 
thousands of bombers, where absolute, trouble-free de- 
pendability was a must! 

Whether you make dump trucks or farm machines, 
hydraulic presses or machine tools, Pesco Power Packages, 
Hydraulic Pumps, Motors or Control Valves will help you 
get more efficient operation, more positive control, easier 
sales. Write today for more information. 


* DESIGN ENGINEERS: Pesco Power Packages are available 
for 6, 
from 


12, 24 and 33-volt, d.c. systems. With a capacity range 


.7 gpm to 4.5 gpm, at 1000 p.s.i. 


Hi, PRODUCTS DIVISION 
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a thermal overload protector, the latter being optional 


equipment. Weight ts 1.9 Ib, or 2 Ib with an extra-power 


motor. Length ts 9.27 in. without thermal protector 


Double Solenoid Air Valves 
V ale 
Double solenoid valves for air pressures of 0 to 125 pst 


are now available in sizes of 3, 3, 3 and 3 inches. All are 


yr 110, 220 and 440 volts in both 50-60 and 


ur ( t 1844 Morgan Ave féron 11, O+1 





obtainable f 





( 
25 cycles. Valves have a one-piece bronze base for each 


solenoid with heavy and powerful solenoids for positive 








seating and cool operation. A heavy sheet metal cover 


supplies protection Valves have shock-resisting clevis 
and clevis pin and “OU” type packer Models include 
2-way, 3-way and 4-way piped exhaust. All air handled 
, | j 


by these valves must be first filtered and lubricated 


Electronic Motor Control Unit 
The Brown-Brockmeyer ¢ Dayt Oh, 
Particularly well suited to applications such as conveyors, 
lathes, mixers, paper-making machinery, and textile ma 
chinery is this remote, stepless speed adjustment and 


control for fractional horsepower motors. Any speed 
within a range greater than 20 to 1 (80-1,800 rpm) 
can be maintained constantly regardless of load changes 


Torque is also maintained as a constant over the entire 





speed range. Operator can adjust motor while at a con 
siderable distance from it. Power from a_ full-wave 
gaseous rectifier is supplied to the armature and field 
of the motor. An idle switch on the control box can be 
used to turn motor on or off without changing or dis 
turbing speed setting. The Dyna Speed equipment ts 
available in ratings of } and 4 horsepower 
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Counting Device 
Veeder-Root, Inc., Hartford, ¢ 


Called the Duo-Cam Counter, this new device has been 
developed chiefly for use in size-grading operations, to 
count number of pieces graded, on can-closing machines 
and other similar uses. It can be obtained both as a 
revolution ratchet counter or as a ratchet-with stops 
counter. The first type adds one count for each revolu 
tion of the drive shaft in either direction; the second 
adds one count for each oscillation of the lever through 
an angle of 30 degrees. Maximum recommended speed 
of the revolution type is 200 counts per minute, of the 
ratchet-with-stops type, 500 counts per minute The 
counter is reset with a clock key. Overall dimensions are 


5S} by 2,5, by 28 inches. The dial has five figures 


Precision Drafting Machine 
L. G. Wright, Inc., Box 63CU, Cleveland 21, Obi 


Eliminating all obstructions along the top edge of the 
drawing area, the new Model D Wrigraph Drafting 
Machine mounts in the extreme right hand corner of 
the drawing board instead of the center or left corner 
as on most other machines. This new instrument per- 
mits free movement of the scales over the entire drawing 
ireas without interference. Designed for the thousands 


of smaller drawings made in every organization, it 1s 


it 
a portable unit for the individual use of technical men 
who want to carry a machine with them for use any 
where. The drawing area is 20 by 26 inches. The ma 
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Short cut for machine designers 
--- Specify piping from CRANE 


SOURCE OF SUPPLY 
AF RESPONSIBILITY 
STANDARD OF QUALITY 











Heat Exchanger by 
Bell & Gossett Co 
Morton Grove, Il 


(Below) 
FOR GENERAL SERVICE on 


steam, water, oil or gas lines— 


Crane recommends 125-Pound 

Here’s the surest way to find... in a hurry... the valves, fittings, Brass Gate Valves. Ruggedly 
; ; - be constructed, proportioned toassure 
pipe and accessories called for by the design on your boards. Just high safetyfactor against pressure, 
i " . " operating strains, expansion and 

consult your Crane Catalog. It gives you easy access to the world’s contraction of piping. eae 
most complete line of quality piping materials. a — noe Posen = 
2 ge disc; rising stem; screwee 

: ss ‘ ends. Working pressures: 125 

For This Heat Exchanger . . . as for any machine design... the pounds steam; 200 W.O.G. Sizes 

a . ‘ L, to 3 in. See your Crane Catalog, 

broad Crane line is the One Source of Supply complete enough to a ee 





simplify every piping procedure, from specification writing to as- 
sembling the finished product. 

One Responsibility for piping materials simplifies ordering and 
storekeeping, too; assures better control of product assembly oper- 
ations. And when your customers see “Crane” on piping equipment, 
it gives your product added value. For they know from experience 
that Crane Quality and High Quality are synonymous. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 


Branches and Wholesalers Serving All Industrial Areas 


EVERYTHING FROM... 


VALVES © FITTINGS 
PIPE * PLUMBING 
AND HEATING 











FOR EVERY PIPING SYSTEM 
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chine is easily fastened to any board or table. The ball- 
bearing precision drafter is accurately calibrated through 
eccentric adjustments built into the mechanism. Inter- 
changeable engine-divided scales in all of the standard 
graduations are available. The lightweight protractor 
can be locked at any angle 


Hydraulic Control Valves 
Hydraulic Equipment Co., 1100 E. 222nd St., Cleve- 
land 17, Obio 
New V-8 series oil-hydraulic control valves are for large 
volume oil-hydraulic systems, such as road-building, earth- 
moving machinery, heavy-duty industrial equipment, or 





hydraulic presses. They will handle 80 gal of oil per min 
at pressures up to 1,000 psi. Models are available which 
will operate up to three single or double-acting hydraulic 
cylinders. Design features include a hollow plunger con 
struction with built-in check valves, and adjustable differ- 
ential type relict valves. 


Dielectric Material 
Bentley, Harris Mfg. Co., Conshohocken, Pa. 

A new braided Fiberglas material in the form of tubing 
and sleeving has better physical oe dielectric properties 
than the usual cotton - rayon-base insulation. Known 
as BH 649, the new material stands up under rough 
treatment such as knotting, twisting, or direct flame with- 
out insulation breakdown. Wire threading is made easier 
because the Fiberglas material cuts clean, without frayed 
ends. In tests the dielectric has withstood potting tem- 
peratures up to 450 F for one hour and a constant tem- 
perature to 220 F for 96 hours with no loss of dielectric 
strength or physical change. The megohms resistance is 
50,000 when dry and 10,000 wet. 


Midget Wire Wound Resistors 
Instruments Resistors Co., 1036 Commerce Ave., 
Union, N. ]. 
Photograph shows a line of resistors designed for appli- 
cations where space is at a minimum. Type IR resistors 
are wire wound to a standard tolerance of plus or minus 
1 percent, and maintain this accuracy throughout their 
use. They withstand rough usage and intermittent over- 
load. Available in seven sizes, their maximum resistance 


17+ 
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varies from 1,200 to 28,000 ohms with wattage ranging 
from $ to 5, and body lengths from 3 to 14 inches. Re- 
sistors are moisture and fungus proof, and coated in 
Bakelite to eliminate heat shrinkage 


Gearless Pumps 
Eco Engineering Co., 12 New York Ave., Newark 1, 
N. J 
These general utility close-ccupled electric motor-driven 
gearless pump units are particularly adaptable for original 
equipment manufacturers desiring a compact unit. Models 
are available with 3, 3, 4 and 3 in. ports. Units are 
designed to give suction lift ranging from simple suc- 
tion circulation up to heavy duty against 150 psi. Motors 





on the units are capacitor start, induction run in single 
phase models. Three phase models are also available. 
Units are supplied with 4, 4 and 4 hp motors. They are 
resilient mounted and have automatic overload relays. 
Shafts of the pump and motor are connected through 
a reinforced flexible coupling. The motor-driven pump 
unit is supported soley by the motor base. 


Metallic Rectifier 

Kotron Div. of Standard Arcturus C , Newark, N. J. 
This three phase bridge metallic rectifier delivers 10 to 
50 times the direct current of conventional stack ratings, 
yet occupies considerably less space. The weight is less 
than one half that of competing rectifiers of the same 
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To meet the needs of construction men and loggers, tractor manufacturers keep building 
bigger and bigger models. The largest tractors on the market today ... giants that put 
plenty of wear and tear on brakes and clutches ... use RM friction materials as orig- 
inal equipment. 

That's another example of R M leadership in developing new friction materials to 
meet new industrial requirements. Through the years, R M has led not only in developing 
new sizes of friction materials (from the largest to the smallest available) . . . but also in 
new formulas (dry process, semi-metallic, and flexible pulp, to name a few) ... and in 
new installation methods (bonding, for example). 

Whatever your problem in brakes or clutches, call in your R M representative. He'll 
welcome the chance to help you. And he'll call, when needed, on the experience of four 
great plants, four research organizations, and four testing laboratories ... assets that 


become yours when you deal with the world’s largest producer of friction materials. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bldg., Detroit 2, Mich. 
445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Blvd., Los Angeles 11, Calif. 
1071 Union Commerce Bldg., Cleveland 14, Ohio 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings e¢ Brake Blocks «+ Clutch Facings 
Fan Belts e« Radiator Hose e Mechanical Rubber Products e« Rubber Covered Equipment e Packings 
Asbestos Textiles e Powdered Metal Products e¢ Abrasive and Diamond Wheels e Bowling Balls 
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current rating. This device, called the Powerector, stands 
overloads up to 50 times normal. Actual ratings are up to 
10 times normal output in still air, and up to 20 times 
normal with fan or water cooling. It is available in a-« 
rms blocking voltages up to 40 volts per cell. The maxi- 
mum ethciency is obtained at the maximum temperature 





Laboratory Source of Potential 

The Calidyne € 751 Mam St... Wonchester, Ma 
This unit is a laboratory standard source of potential 
for use in calibration of emplifiers, indicating and record 
ing systems, transformers gains and meter sensitivities 


from d-c or 0 to 100,000 cps, when powered by a suitable 


! 15} 
iariy useful im cCalibrat 





battery or oscillator. It is parti 
ing equipment used in setsmology, electro-en ephalog 
raphy and vibration measurement, as well as in general 


laboratory calibrations. It has low trequency character 


istics and wide voltage rang¢ Potential ranging trom 
1 micro volt to 1 volt are obtainable by direct reading 
from a continuously variable dial. Since output ts ol 


tained from a circuit whose imp lance Varies from 


ohm to 100 ohms, the instrument ts useful in calibrating 





of instrument may be increased conveniently by pl 


circuits having a low input impedance. The high range 











n standard stors. The Calivo y s called, ts 

extremely sel uso 1 is ) Oltay \ 

to 1 high evre Of abso l \ \ he s Ss ol 
ethod Mh I in 1 < oO ‘ scd oO 
neas oth the unknown voltage and 
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tical reading on the detecto I in be q 
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Heavy-Duty Foot Switch 

General ¢ rol ¢ 1200 Soldiers Field Rd.. B 

Maas 
In this new foot switch a cast metal boot extending on 
both sides and over the top of the foot pe dal affords 
protection against false operation by falling objects or 
unintentional operation, Contact elements are furnished 
in several styles: normally open, normally losed, or 
double-throw spring return; alternate contact operation, 
either single or double-throw; and two-stage double-pull, 
single-throw. Ratings are 10 amp at 125 v, a-c, and 20 


amp at 125, 250, or 460 v, a-¢ Base is 8 in. long, 5 in 





high and 53 in. wide. Mounting holes are provided 


a 7! 
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Electrical Connection 
The Thomas & Betts ( / I i a | 








Called the lock, this electrical cont tor is d sign | 
ions where connecting or disconnect 

1. Est lly adapta se with 

elevator ] yment ld i ypes « 

Owed notors onsists ) r ‘ 

hich a. 3S nply ‘ i LOCKE 

1 y hand. It is disconnected by merely 
pushing each half toward the other The dev will 


not let go in line of pull, and cannot swivel out of cor 
nection. It makes a positive electrical connection 


tures a brazed barrel giving extra strength, and also an 


insulation grip 
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You stand to gain much in dealing with your Fairbanks- 
Morse Branch or Dealer as the single source for a// 
your electric motor requirements. Not the least are the 
benefits of undivided responsibility, unprejudiced 
advice and application assistance For your copy 
of the handy ‘Pocket Panorama” which illustrates 
the complete line... write Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


: 
® FAIRBANKS: MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES e DIESEL ENGINES © PUMPS e SCALES e MOTORS e GENERATORS 
STOKERS @ RAILROAD MOTOR CARS and STANDPIPES « FARM EQUIPMENT ¢ MAGNETOS 








Axial Air Gap Motors 
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Small Centrifugal Blower 
Fairchild Camera and Instrument 
Corp, 88-06 Van Wyck Boulevard, 
Jamaica 1, N. Y. 


Model 805] has a smooth, quiet opera- 
tion because of a synchronous hyste- 
resis motor, balanced fan and special 
vibration mounting. Designed for 
electronic tube cooling and small area 
ventilation, it can also be used in tele- 
vision cameras, instrument cabinets, 
and racks and panels. It is 43 x 
3.15/16 x 327/32 in. in dia., weighs 
24 oz, and delivers air at 20 cfm. It 
operates on 115 v, 60-cycle a-c power 
with 0.150 amperes. Speed is 3,599 
rpm; input, 15 watts; power factor, 
85 percent; condenser, 0.50 mfd 300 
v alternating current 


Locknut 

Security Locknut Corp., 1815 N. 

Long Ave., Chicago 39, Ill. 
Positive locking, exact nut adjustment, 
speed of application, and economy are 
the main features of this locknut. It 
can be applied in either direction, and 
stays exactly where it is put by wrench- 
ing, without requiring bolt tension. It 
consists of a standard steel nut, in 
, both National 


sizes from 3 to 24 in 





~ 
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Coarse and National Fine threads, 
combined with a slightly elliptical re- 
tainer ring. When applied, the bolt 
forces the heat-treated alloy steel ring 
into circular shape, causing a clamping 
action that does not loosen under 
severe vibration. The nut may be re- 
moved and re-applied over and over 
again without damaging either the 
nut or bolt. 


Accelerometer 
The Calidyne Co., 751 Main St., 
Winchester, Mass. 
The model 18 acceleromerator is 
a newly designed pickup allowing 
greater combinations of high fre- 
quency range and high output sensi- 
tivity in a direct current operated de- 
vice. The natural frequencies available 
in the standard design range from 80 
to 450 cps. Special pickups can be 
made with natural frequencies up to 


N 








1,700 cps. Standard units are capable 
of delivering a current of 200 micro- 
amperes into a load of 1,000 ohms or 
less at full range acceleration, and may 
be directly coupled to recording oscil- 
lograph elements. Pickups are damped, 
individually calibrated, and supplied 
with a 6 ft shielded pigtail. The 
pickup alone weighs 2 oz, or, with 
special designs, uncased, only 5 grams. 


Photoelectric Control Unit 


Photoswitch, Inc., Broadway, 
Cambridge 42, Mass. 
Type 23LF3 high speed, sensitive 
photoelectric control is to be used 
primarily for maintaining an accurate 
register of paper and _ cellophane 
which is being proc essed for bags and 
wrappers. It can also be used for 
various inspection applications, such 
as detecting the presence of seams 
and blemishes in the textile sheeting 


D PAR YT S 





material, and inspection for proper 
labeling on bottles and packages. The 
control is supplied with type 42KK1 
scanner, which consists of light 
source, phototube and amplifier tube 
in a single small housing. The unit 
uses long-life vacuum tubes through- 
out the amplifying system instead of 
the usual gas-filled thyratron-type 
tubes. The pertinent specifications are: 
supply—100-200 v or 220-240 v, 60 
cycles; contact—single-pole, double- 
throw relay; contact rating—-10 amps, 
115 v, a-c, non-inductive, or 5 amps, 
230 v, a-c, non-inductive; speed of 
response—impulse of less than 0.001 
sec.; size of light spot—4 by gy in.; 
ambient temperature—32 to 100 F; 
and net weight-—20 lbs, total. 


Wood Rivets 


Cherry Rivet Co., 231 Winston St 
Los Angeles 13, Calif. 
These rivets are well adapted to wood, 
metal to wood, and soft metal ap 
When the insert (see 11- 
lustration) is driven into the hol- 
low rivet it expands the outside ser- 


plications 
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“NEWEST LAB FURNACE! 


heat treating, enameling and ceramic firing, and gen- 


Housed in a cylindrical shell, the furnace is mounted 
with practically line contact on a base containing instru- 
F ments and controls—a type of construction that permits 
the base to remain at almost room temperature, with instru- 
ments and controls easily accessible at all times. 


Operating temperatures from 900°F. to 1850°F. are obtainable 
—precisely controlled by means of a manually operated 
36-step, tap-changing transformer. 





Outstanding characteristics of this new type furnace are rapid 
heating (about 85 minutes from cold to maximum temperature), and 
quick response to demand for temperature change. 





top-level performance under such punishing conditions, Hevi Duty 


To assure heating elements that will ‘‘stand the gaff” and give 
| Electric Company uses high heat- and corrosion-resistant Nichrome V. 





The absolute uniformity of this superior alloy assures even heat 
| pe prom tianla tal aay ecrurareas Gitiitution; tts retention of physical-and electrical properties at high 
! rt ae ik ee AL temperatures, enables critical adjustments to be made and maintained; 
Input: 1150 watts. Maximum its resistance to thermal shock assures long life, completely depend- 

| Sanoe pvoroapel 1950°F. able and economical service. 
mately 900° F. Mic maa : : 

22 gauge Nichrome V wire. Whatever your electrical resistance problem, consult with us. In addi- 

| tion to world-famous Nichrome V and Nichrome, we moke over 80 alloys 
; F for the electrical ond electronic industries—the most complete line of 

__ electrical resistance alloys in the world. 








Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


—= 


*T.M. Reg.U.S. Pat Of 
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rated sleeve to form a tight joint 
Used with wood, the rivet carries a 
tensile load limited only by the 
strength of the wood. With metals, 
the rivet rails in tension without being 
pulled from the hole. Since tapping 
or the use of special inserts is not re 
quired, the rivet has many soft metal 
applications 


Industrial Rectifier Tube 
National Electronics, Ini 
1) 

Designated type NL-GISP, this new 

xenon-filled a 6.4 

amp d- 


Geneva 


rectifier tube has 
current rating. It 
utilizes a bracket type base 


mounting without the use of a socket 


output 


tor panel 


Some of the specifications are: fila 








ment voltage, 2.2 V, Wat 


> 


17 amps, peak inverse voltage, 750 \ 
It may be 
perature 
Heavy 


used at any ambient tem 
between 53 and ---70 € 
leads and terminals carry the 
current and 


problem of pin contact 


filament eliminate — the 


Self-Lubricating 
Carbon Steel 


Ability oO withstand TTOSIN n 
‘ : 
IcalS IS AN Outstanding feature of this 
ar . ' 
self-lubricating mechanical sea I 


Offers a perte 


fluids 


under high presures and p 
forms = satisfactorily in ontinuo 
service at high shaft speed. The 
bon seal is immune to most 


attack and provides fool 


tree from warping and g 








lubrication is required duri lit 
of the seal Hence, it ts P 1 irly 
adaptable for installation in ina 


1SO 


stble locations where maintenance 
would be dithcult 
ire recommended for use in 

agitators, mixers, and similar installa 
units of Mor 
ganite are available with self-adjusting 


id servicing They 





pumps 
Pressure seal 


tions 


and wear compensating features com 
bined with self-lubricating properties 


Compact Thermostat 
Sterens Mfe. Co. I Mans field 


O 

Close temperature control of electror 
devices ts obtained with this compa 
juick make and | It 
ses a bi-metal ot 
lisk constr ion 

lose control The 

mn a relatively WI 
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D P A R T § 
a Maximum operating temperature of 
600 F. Te nperatures as low as 60 
normal 
types are available 
normal ope 
sealed for 


C do no: impair operation 
standard 


ition and 


Two 
closure for 
hermetically 
Both are pre-calibrated 


special op 
erations 


Oil-Filtering Material 
/ Hilliard Corp.. Elmira 


Hiliex, this 


NY 
filtering material 
combed, high-grade cot 
Sequoia bark 


is mad ot 


ton combined with fine 


fibers. Uniform density and light 
weight make it easy to handle and 
pack and gives the material a large 
dirt capacity. It is supplied in 23 Ib 


the filtering 
additive and 


atts and is approved tor 


of mineral, letergent 


Dp lab] 


ty} oils Samples are avaliable 


Piston Ring 
Hu 





This new three-piece piston ring ts 
for use with steam operated a 
steam and a 


compre sors, 


74 


pumps, 
r cylinders of stationary 


and in various other 


4S DOUBLE-ACTING RING > 


PISTON 


SEALS IN BOTH DIRECTIONS OF STROKE 





pumps and air cy fers l ) 
standing fea e ot ) ng is the 
three-piece design) which eliminates 


blow-by in both directions of the 
stroke, and thus acts as two rings 


These rings are made in three 


pie cs 
a center section is T-shaped and two 
flat sections which fit into the relieved 
sections of the I Ea ot hese 
pieces is cut into segments and the 


segments are dowelled 
that the gaps between 
align. The number ot 
pends ipon the size ot ing } 
Hunt-Spille Double 





installation of 
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It's Versatile .. . 


takes whatever 


drive is 


handiest 


Meet the “any-drive’” pump—the new 
Worthington CN many-purpose Centrifu- 
gal that can be driven by the most con- 
venient means available. 





It’s another general utility pump like 
the famous Monobloc—but without the 
motor. The liquid end is mounted on a 
frame, from which the shaft extends to be 
coupled to a motor, fitted with V-belt 
sheave, or what have you. In an emer- 
gency, you can quickly shift to another 
type of drive. 


It’s rugged —designed for overhung pul- 
ley-drive—rigid shaft maintains perfect 
alignment of pump parts. It’s flexible— 
use interchangeably either packed stuffing 
box or mechanical seal. 


More Pumps ‘Across the Board’ 


Worthington makes all types, all sizes of 
standard pumps. When you reach the point 
of specifying a pump for your equipment, re- 
member that no company offers more pumps 
—no company offers more value in pumps— 
than Worthington. Send coupon for free bul- 
letin showing why, in pumps, there’s more 
worth in Worthington. 





Worthington CN Centrifugal 
Pump—its short oversize 
shaft means better service, 
longer life. 








a Worthington Pump and Machinery Corp. % 

WORTHINGTON PUMP AND MACHINERY CORPORATION r Pump and Compressor Merchandising Div. & 
PUMP AND COMPRESSOR MERCHANDISING DIVISION B Harrison, N. J 1 
HARRISON, NEW JERSEY - . | Sonia Qatinnt teetiati: ann Wuetiieaten 

& Centrifugal Pumps. Any other (type) e 

The Good Right Hand of Industry Bo Nome... 6... ceseeeeeeeeeseeeeeeeeees ' 
8 & 

‘ Ns v5snd0%04000anssaeenens bane a 

POWER TRANSMISSION: sheaves, V-belts, variable speed drives ' b 
PUMPS: centrifugal, power, rotary, steam ‘ Perr an | 

AIR COMPRESSORS: water-cooled, air-cooled ain ail a ance es es 1° a 
Leseeeeeseeeuseeasd 
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WARD LEONARD 


RESISTORS 


] } . 
Resist Violent 
Temperature Changes 





MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard ... wire drawn to Ward 
Leonard's specifications. 


WARD LEONARD 
ELECTRIC COMPANY 


| a Or 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 


Acting Rings on new equipment is 
simplified because only one groove 
has to be machined around the piston 
head. When being installed as re- 
placement equipment, the material be- 
tween the grooves for single rings is 
machined out and the proper Double 
Acting Ring and Duplex Spring in- 
serted. Double Acting Rings are made 
in sizes and widths for all replacement 
installations 





Lubricated Plug Valve 
Homestead Valve Mfg. Co., Cora- 
opolis, Pa. 

Automatic compensation for wear in 

this new valve makes possible longer 

leakless service. The cylindrical plug 
of the valve has a wedge action which 
adjusts itself and keeps sealing sur- 
faces of plug and body in constant 
contact. This wedge provides an extra 
tight seal against leakage, and gives 
lower lubricant losses. Line fluid pres- 
sure also helps promote the sealing 
effect. Port areas are equal to the 
area of standard pipe with a complete 
lubricant seal around them. Positive, 

visible stops limit operation to a 

quarter-turn. Valve is called Home- 

stead-Reiser Self-Sealed Valve 


Air Pumps for 
Automatic Heating 
Gast Mfg. Corp., Benton Harbor, 
Mich. 
Specially engineered for automatic 
feeding operations, these three rotary- 
vane air pumps are available for 
original equipment applications. They 
meet requirements for feeding paper, 
cardboard, light metal or plastic mate- 
rials on printing presses, folding and 
packaging machines, punch presses, 
etc. The rotary-vane design runs 
quietly and produces a pulseless air 
delivery. The dual chamber model 
delivers air pressure on one side and 
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vacuum on the other. All three models 
are equipped with ball bearings and 
V-belt pulley with integral fan for 
cooling and drive. The small dual 
pump, Model 10x1040, delivers 9 
cfm from each chamber at 1,200 rpm. 
Either or both chambers produce 
vacuum to 20 in., or pressure to 20 
psi. The large dual pump delivers 14 
cfm from pressure chamber and 9 
cfm from vacuum chamber. Up to 
15 psi pressure and 15-in. vacuum is 
developed. The Model 3040 single 
chamber pump produces moderate 
pressure or vacuum with volume of 
19 to 24 cfm, depending on the speed. 


Hydraulic Packing Expander 
HPL Mfg. Co., 2013 E. 65th St., 
Cleveland 13, Ohio 

Called the U Expander, this new de- 

vice comes in strip form, and can be 

cut off in the required length to fit 
any diameter of packing. The device 
is used to exert the proper mechanical 
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a Mighty Midget Built for 
Millions of Operations 


semi-knife-edge bearing 
reduces frictional wear 


This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
63 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


| a EI OL 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 
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NO OIL CHANGE, 
rors YEAR! 


Dow Corning 200 Silicone Fluid Adds 
Years Of Life To Oil Burner Fan Motors 








Bearings of the BREESE DRAFBOOSTER oil 
furnace fan motor are lubricatea with DC 
200 Silicone Fluid to give years of satisfac- 
tory maintenance-free service 


Breese Burners, Inc., Santa Fe, New Mexico 
monufactures the Dr 


motors available 









Years of research and testing are 
corporated into the design of this effi 
ent unit and only high grade materials 





ore used in its construction. Breese engi 
neers learned, however, that in spite of 
well written instructior few customers 
bothered to change oil each year. After 
two or three years’ use il was > 


d oxidized and carb 





be 
e unit had to be rep 


44 Breese engineers obtained a sample 
of low cosity oC 200 Silicone Fluid and 
subjected it to accelerated breakdown tests 
lor to those set up for testing the 

eral oils Scans had been using 
M.D. Huston, Mgr. Sales Engineering for 
Breese, had this to say about the breakdown 
testing To our great surprise, the s one 
d worked perfectly and showed no signs 
* oxidation or other deterioration We 
mediately put Drafboosters containing 
DC 200 on lifetime field tests under the 
most severe operating conditions. A recent 
heck of one unit which has been working 
since 1944 revealed the DC 200 Silicone 
Fluid is still just as good a lubricant as 
t was put in. In August, 1948, we 
dardized on DC 200 Fluid for all our 


Dratboosters 








For more information about Dow Corning 
yes call our nearest branch office or 
write See booklet AC10 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta + Chicago + Cleveland + Dallas 
los Angeles + New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 





strip material. It is impervious to 
maintain contact with the cylinder 
wall or plunger in cases where the 
pressure is either low or built-up 
This strip is produced in several 
heights of a specially rolled brass 
strip material. It is impervious to 
corrosion from brine solution, gaso 
line, alcohol, and other such solutions 





The Annin Ce ; 
Los Angeles, Calt 


Fluid pressures up to 3,000 psi are 





controlled eyviga % ihe new valve 
It is actuated by a secondary pressure 
source, such as air, gas or liquid at 
pressures from 50 to 300 pounds This 
pressure 1s pushed through a three 
way pilot solenoid to control valves 
in sizes 3 through 8 inches. A bubble 
tight shutoff is guaranteed ape 
many thousands of operatin 

by the manufacturer Valve are 
available in the following es cat 
bon steel, type 316, stainless, Durimet 
20, Hastelloy B ( LD, nickel 


and Monel. They can be used with 


gy cycles 


fluids such as liquid oxygen, fuming 
nitric acid, sulphuric acid, and alcohol 
Fluids canning solids are also easily 
controlled by this valve 


Square Mesh Wire Cloth 


Waihanre WBrothers. dnc: Cartlana 
me g 
Transverse wires in this wire cloth 
ire joined by electric welds at the 
crossing points. The welding elimi 
nates crimping or interlo king of the 


cloth and gives it added strength 
Wires used are heavily galvanized 
to prevent rust, wear or dirt accumula 
tion. They are also available in a 
plain steel finish. Finer gage wires 
ire used, and, since they are uniformly 
level, there are no uneven knuckles 


gives galvanized parts 


ty 


RUST PROTECTION 





A clean, sanitary appearance and freedom from 
corrosion are “musts” inside this beverage cooler 
manufactured by The Vendo Company, Kansas 
City, Missouri. That's why Iridite was chosen to 
finish hardware parts and the galvanized vend- 
ing basket. Iridite stops galvanic corrosion be- 
cause it forms protective barrier between dis- 
similar metals. Iridite blocks corrosion from mois- 
ture because it seals the metal from contact with 
condensed moisture. 


3 WAYS TO USE IRIDITE 


lridite offers you a complete line of finishes for 
any zinc or cadmium surface .. . plated, die 
cast or galvanized, and for any finishing prob- 
lem . . . corrosion resistance, paint base or eye 
oppeal. 


SIMPLE TO OPERATE 


You'll find Iridite easy to use, too. It requires no 
special equipment or personnel, goes on with a 
short, non-electrolytic dip, dries fast and gives 
uniformly good results from man- 






val or automatic application. 


if you use zine or cadmium in 
any form, you can use 
Iridite. Write today for 
data and samples, or, 
send specimens of your 
product for FREE IRIDITE 
PROCESSING. Special note: Ask 
about Iridite Bright for zinc or 
cadmium-pilated parts. See 
how you can get durability 
and chrome-like brightness at 
amazing low cost. 


ALLIED RESEARCH 
PRODUCTS, INC. 





West Coast Licensee— 
L.H. Butcher Co.,Los Ange.es 23, California 
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FOR PRECISION TUBING 
WHATEVER THE.-- 


SIZE Precision Tubing 's available in 


sizes which cover o range of 0.500 inches to 
0.010 inches outside diameter, wall thick- 
esses down to 0.0015 inches. Through 

phere annealing 
furnace i dimen- 
sions YOU specify w held to 


extremely close tolerances: 


Precision Tubing co" be 
‘ed and is 
facilitate secondary 
oval, oF 
squar 
Precision’s standat 
meet the most 


quirements. 


Precision’s continuous en- 
only the best metal for ony 
s imbued it with @ 
king knowl 
of non-ferrous a 
cles make 
correct t mooth finish, Oo” 


precise yniformity $ ntial to long life. 


WHEN PRECISION COUNTS --: 
COUNT ON PRECISION 


HUY 


i ‘ 
— 
his Be 


PRECISION l= Ty 
URATELY DRAWN TUBING B E C 0. 


Factor 
y: 382 
4-26-28 TERRACE 
T 


P 
RODUCI 


ETAL 
BRANCHE SHIELD . 
S 1m ALL PREmerPaL C ED WIRE 
ITIES 


. os | 
ILADELPHIA 28, Pp 
, PA 


I NGINFERING 
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Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them. 


Check yourself by the list below. 


CONTINENTAL makes them all and thousands more 


Of all the 400,000 varieties of fastenings that literally hold our indus- 
tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. Most of them are standard — screws, 
nuts, and bolts for every use in every industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
HOLTITE 
HOLTITE- 
Engineered fastening will replace several parts that a manufacturer fs using. Why 


‘ 


produced by Continental. Sometimes a fastening engineered by 
for one industry finds an unexpected use in another. Often a 


not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. - Remember Continental is constantly improving 
HOLTITE products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 
A. A typical flat head HOLTITE steel woodscrew. Con- 


tinental makes a complete range of sizes with either slotted or 
Phillips heads. 
B. Special Phillips “‘HOLTITE-Thredlock” door hinge screw 
eliminates lock washers and other locking devices giving im- 
proved performance when subjected to vibration. 
C. Dial adjusting screw specially designed for bathroom 
scales. Screw inserted in frame is swaged against square 
shoulder under head. Completed part engages scale leveling 
mechanism to allow screw driver adjustment. 
D. Beater drive shaft for a home electric mixer. Continental 
This Trademork engineered this unusual part and produced it economically by 

HOLTITE cold heading process. Head end is welded to the beater unit. 

Knurled section provides grip for motor chuck. 
T. M. REG. U. S. PAT. OFF. 


—" CONTINENTAL 
‘ii SCREW COMPANY—< 


1904 
NEW BEDFORD, MASS., U.S.A. 1949 
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MEETINGS 





October 5-8 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS — Aeronautic and Aircraft 
Meetings and Engineering Display; 
Biltmore Hotel, Los Angeles, Calif. 


October 10-14 


AMERICAN SOCIETY FOR TESTING 
MATERIALS — West Coast Meeting; 
Fairmount Hotel, San Francisco, Calif. 


October 11-14 


AMERICAN STANDARDS  ASSOCIA- 
TION—Thirty-first Annual Meeting; 
Waldorf Astoria Hotel, New York. 


October 17-21 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—Midwest General 
Meeting; Netherland Plaza Hotel, 
Cincinnati, Ohio. 


October 17-21 


AMERICAN SOCIETY FOR METALS— 
Thirty-first Annual Meeting and Ex- 
position; Public Auditorium, Cleve- 
land, Ohio 


October 24-26 


AMERICAN GEAR MANUFACTURERS 
ASSOCIATION—Fall Meeting; Edge- 
water Beach Hotel, Chicago, Illinois. 


October 26-27 


FIFTH ANNUAL CONFERENCE ON 
INDUSTRIAL HypRAULICS’—Sheraton 
Hotel, Chicago, Illinois. 


October 27-29 


OpTIcCAL SocIETY OF AMERICA— 
Thirty-fourth Annual Meeting; Hotel 
Statler, Buffalo, New York. 


October 31-November 2 


PACKAGING MACHINERY MANU- 
FACTURERS INSTITUTE — Seventeenth 
Annual Meeting; Edgewater Beach 
Hotel, Chicago, Illinois. 


November 1-4 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS—Diesel Engine, and Fuels and 
Lubricants Meetings; Chase Hotel, 
St. Louis, Missouri. 


November 27-December 2 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Annual Meeting; 
Hotel Statler, New York City. 
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(Direct from the Welder) 


The ELECTRUNITE menu is a varied one, including 
a wide selection of sizes, shapes, analyses, gages, 
physical properties and surface finishes. From it, you're 
sure to find the ome tubing which best meets all of 
your application requirements. 


DIRECT FROM THE WELDER TUBING .. . Produced to 
your requirements from either hot or cold rolled steel 
by Republic's improved electric resistance welding proc- 
ess. Delivered to you uniformly strong, clean and sound. 


PARTIALLY PROCESSED TUBING .. . whether you 
require a special length, precision diameter or higher 
than standard physical properties . .. or a combi- 


(Partially Processed) 


(Fully Fabricated) 


nation of these . . . ELECTRUNITE always comes 
to you as you like it. 

FULLY FABRICATED TUBING ... or, if your product 
requires a bent, swaged, flared, expanded or tapered 
part... or a completed assembly . . . Steel and Tubes’ 
modern facilities and experienced personnel are 
prepared to handle the job for you. 


See your nearest Steel and Tubes Representative or 
write today for more information. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 
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IF IT’S IRON OR STEEL OUR 


READERS 
SAY 











1o have iv 


(CYA [fA Dg Shall We Psi or Psig? 


( DIPPED IN MOLTEN ZINC) 


7 the Editoy 


I have noticed E. B. Bridgett’s 
letter to the Editor in August, 1949, 
PropucT ENGINEERING requesting in- 
formation as to where he can purchase 


“Hot-Dip” 


a 6 in. solenoid gate or buttertly valve 


means ac 
é , actually dippj to operate from 440 v current If 
tank of molte é ally dipping the ste « | t 
Vanizj nN zinc. No othe eel in a compressed air at over 25 psig ts 
€ z 2 : : 
Erk ng will Provide th : * method of gal available in Mr. Bridgett’s plant, I 
erfe > i 
. ee ane necessary als and believe there is a relatively simple 
10n. You g : lut to | sroblem 
are assure an solution to his problet 
q ’ ed ¢ . Preven. : 
Of the highest oH Hot-Dip Galvanijz; " I suggest that he purchase a 6 in 
: : anizir se ie 
Materials to quality when 18 Job pneumatically operated liaphragm 


: ’ you > t 
@ member send your motor butterfly valve from the Mason 


€rican Hot Dip Neilan Regulator Co.. 1190 Adams 
Ist of members St., Boston 24, Mass yr the Bel 
adquarters in t} : ; field Valve Division ot Minneapolis 
Pittsburgh 9 ng ‘ Honeywell Regulator Co., Philadel 

ee cee phia, Pa. and a '4 in., 3 way, 440 \ 


Galvanizers Assocj 
write to 


First N 


ation 
the Associ 
ational B 


For a] 
ation’s he 


ank Bldg., 


solenoid valve for air service from 
0 to 15 psig from the Minneapolis 
Honeywell Regulator Co 

As well as this equipment he will 





} ! 
need an air pressure reducing valve 4 
to reduce the compressed air pressure 
down to 15 psig The 15 psig air 


supply is connected to the solenoid 
valve and a connection made from the 



































solenoid valve to the diaphragm moto: 
of the butterfly valve The itterfly 
; valve is normally open with zero air 
4, ee Te ; pressure and closed tight with 15 psig 
tees, ey. % e = Maye pressure The 3 way solenoid valve 
SR = , is connected in the air supply line in 
STEEL : ae LS ae such a way that the air supply will : 
; ; ‘ Ee si . . normally be closed oft caving th 
FASTENERS LN ‘ ed : ‘ butterfly valve open When the sol : 
gle Se m enoid valve is actuated by the 440 v 
bate: 3 “"s source the 1S psig pressut . ipplied 
nd causes the diaphr iil notor to 
lose the butterfly valv 
help make your products If all connections are kept tight, the 
fully non-corrosive...... system will be as reliable as the com 
For first-quality stainless fasten- pressed air sour Very litt on 
ings see Allmetal first! All types pressed air will be sed. probably 
and sizes of machine, set, self-tapping, much less than 1 cfm of tree at 
wood screws, nuts, bolts, pins, washers, \. E. CHARD 
rivets, available for IMMEDIATE DELIVERY from I R B. ¢ 
America’s most complete stock. Specials to order Ed Thanks for yo nteresting 
WRITE, ON YOUR LETTERHEAD, FOR CATALOG No. F49 = ore to Mr a » problem 
itside of your helptul intormation 
SESS MANUFACTURERS SINCE he ae es one of the int sehen things about the 
G : At letter is your use of th t 1ation 
wl, ™ a ~ We have been wanting to call atten 
Srene® REM ee 1 ee tion to this common usage tor some 
time, and are going to use your letter 
ISS Propuct ENGINEERING Ocronrer, 1949 
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Bird Machine Co., South Walpole, Mass, 
planned on providing the Bird Continuous 
Centrifugal Filter with one pint of extra heavy 
oil a minute to each main bearing and five 
gallons a minute of a pressure lubricant to the 
gear drive. And to make sure of always-clean 
oil, they specified Cuno MICRO-KLEAN Fil- 
ters—guaranteed not to pass any solids larger 
than specified, exclusively constructed for dou- 
ble dirt capacity and minimum pressure drop. 
(Primary filtering is done by Cuno ALTO- 
KLEAN Filters—all-metal dise-type). 











Guaranteed Fluid Conditioning 
..- Double Cartridge Life 


Cuno is the only manufacturer of re- 
placeable-cartridge filters guaranteeing 
to remove all solids larger than specified, 
plus a large proportion down to | micron. 
MICRO-KLEAN’s exelusive “graded- 
density-in-depth™ permits smaller par- 
ticles to penetrate to varying depths. 
eliminates surface loading. doubles dirt 
holding capaci, Resinous impregnation 
and polymerization prevents channeling. 
rupturing, shrinking and distortion. 


CU 





Haid Conditioning 


Removes More Sizes of Solids from More Types of Fluids 


MICRONIC + DISC-TYPE + WIRE-WOUND 
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Wide Range of Applications 
Cuno MICRO-KLEAN filters come in 
varying densities .. . capacities from a 
few to more than 800 gpm . . . connec- 
tions from ¥% in. LPS to 6 in. flanged... 
single or multiple cartridges to handle 
full flow. MICRO-KLEAN cartridges 
fit other makes; special lengths available 
for built-in installations. 


@ Your nearby Cuno engineering rep- 
resentative, handling the broadest 
line of fluid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on years of experience with engi- 
neering filtration systems. 


Send Coupon 
FOR FREE INFORMATION ON CUNO CLEANING 


Pmt ww wm wm wm em wm wm wm wm wm em em wm ww ew ew ee 


4 
! Cuno Engineering Corporation t 
! 302 S. Vine St., Meriden, Conn. 1 
Please send information on Cuno Filter. 
J DON sw 6644064045006 055008 000008 000000000000NREES OES 1 
I ! 
! MSs hou cictcaraceebsansesekndwedacbeciaaeeden l 
1 | 
1 ; | 
| PS obo cian seen cdeddeasaaneeeeeeeane 
1 PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 1 
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LESLE 
Gece DRAIN PLUGS 





MAKE A [(7NKT1 
OUT OF A [Tai 


' 
® Specify Lisle Magnetic Plugs instead a ordinary 
drain plugs and get a low-cost feature that gives 
your product longer life . . . an added sales feature. 
The powerful magnet built into a Lisle Plug attracts 
and holds abrasive particles that flake off moving 
parts. Lisle plugs trap this “wild metal” before it 
can circulate in the lubricant. Prevents damage to 





gears or bearings. No change in design is necessary. 
Use inexpensive Lisle Magnetic Plugs instead of 
ordinary drain plugs and insure longer life . . . put 
another selling feature in the product you make. 


WRITE 


® WRITE for complete 
literature and sample 
Magnetic Plugs for test- 
ing. Mailed at once with- 
out obligation. 


811 EAST MAIN STREET, CLARINDA, IOWA 
Makers of Lisle Ridge Reamers and Other Famous Automotive Tools 
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il 
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as an example. Now we think the''g” 
is superfluous in a case like this. Why 
not use psi unless you are dealing with 
absolute pressure? What about it 
readers, shall we use psi or psig? 


Help For Inventors 
To the Editor: 


Your article in the July issue, page 
154, about the National Society of 
Inventors was extremely interesting. 
I’m sure that many inventors and 
would-be inventors will find such a 
society a great help. 

I wonder if this society intends to 
help people who have no = but 
have an economically sound idea that 
they don’t quite know what to do 
with? I am thinking specifically of 
myself (as we usually do), and an 
idea I have for raising sunken ships 
easily, quickly, and cheaply. 

I would appreciate any information 
you can give me about this society, 
including the address of the Washing- 
ton Chapter, which you state is the 
only chapter yet formed: 

—MILLarD W. WAGNON 
New York City 


Ed.—Here is the address you wanted, 
and we wish you luck in raising those 
ships: 
THE NATIONAL SOCIETY OF 
INVENTORS, INC. 
Benjamin Franklin Station 
Box 7410 
Washington 4, D. C. 


More On Intermittent 
Motion Mechanisms 


To the Editor: 


It may be of interest that the inter- 
mittent motion mechanism illustrated 
on page 117 of the August issue of 
PropucT ENGINEERING is of my in- 
vention, being described in U. S. 
Patent No. 2,237,108. 

While it is realized that the pur- 
pose of your showing was merely to 
illustrate the principle of the mech- 
anism, it has some features which may 
be of interest. One of these is that 
acceleration during the feeding stroke 
can be controlled by properly shaping 
the drop surface of the cam. This 
is important in high speed applica- 
tions. 

Another is the timing feature, since 
by rotating the cam, the point in the 
rotation of the driver at which the 
feed occurs can be adjusted at will, 
even when the mechanism is running. 

A third is that quite a considerable 
torque can be transmitted, whereas the 
device shown in Fig. 9, for example, 
will wear very rapidly if loaded. 

Finally, the arc of rotation in which 
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TUBING IS IMPORTANT 


to all of you who buy or specify tubing 


BECAUSE it means so much to 


—the life of your product 
— your company’s reputation 
— your customers’ satisfaction 













That is why Wolverine seamless, non-ferrous tube is preferred in the 
fabrication of tubular parts that serve as components of completed 
functional units. It is the tube that is quality-controlled from ore to 
finished product—every inch of the way. 


Let WOLVERINE fabricate tubular parts to your specifications 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


tw cormrPORATEO 





1415 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 
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SPROCKETS 


Carried in Stock 
or made to order 


SEND FOR THE SEWALL CATALOG list- 
ing all types of stock sprockets. Sewall 


oller chain sprockets are available for 


conveying and power Transmission uses. 


ot roller or silent chain. Large and small 


sizes... any material or quantity. 


Sewall GEARS 
Are 
Custom Made 
For Every Need 





E.B. SEWALL MANUFACTURING CO. 


696 Glendale St., St. Paul 4, Minn. * NEstor 1381 











_RE-SOLVES 

\ DESIGN and 
\ FABRICATION 
\ PROBLEMS 


\ 


a ty j \ 


IMMEDIATE CAPACITY AVAILABLE 


[a 


— facilities for sheet metal working and spinning of all metals — 
including stainless steel — are available at Teiner. Blanks ranging in diameter 
from up to 16 feet to the size of a thimble may be spun to meet tolerances 
formerly limited to other methods. Designs regularly 
in production at Teiner include stainless steel shrouds, 
aluminum reflectors, metal hemispheres, guards, baffles, 
parabolic shapes, flanged and dished heads. Estimates 
prepared promptly from your samples or drawings — 
consult Teiner and save time and money 


ROLAND TEIN ER Conserny,. Zur 


METAL SPINNING And ENGINEERED PRODUCTS 


134 TREMONT STREET, EVERETT 49, MASSACHUSETTS. Tel. EVerett 7-7800 








We cut sprockets to order tor any type 
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the feed occurs can be made quite 
small, both for the driver and driven 
elements. This is not possible with 
Geneva movements 

This intermittent motion device 
was aplied very successfully in the 
high-speed tape reader described in 
U. S. Patent No. 2,464,601, a copy of 
which is enclosed This reader 
1 Il holes (0.05% dia on 


read 
0.10” centers) in paper 





tape at the 





rate of 20 readings per second. You 


will no doubt appreciate that when a 


omplex cycle is executed in 1/20 of 
a second, close timing of the tape 
feed is essential The tape was ad 


vanced in about 0.002 sec and the 
could be run over 1,000 times with 
out breaking out the 1 3” dia feed 
holes This reader was virtually 
noiseless, and ran continuously for 
over 6 months on life test 

As you know, new mechanisms and 
mechanical movements are rare, and 
in m 





many years in developing special 
mechanisms, I devised perhaps five 
novel mechanical movements The 
mechanism shown in your article has 

but I 
have never received credit for it. Do 
you not a 


been published several times 
t 


gree that individuals should 





ited with their inventions 

H. J. NicHors 
Ed.—-We certainly 
dividuals should be cr 
inventions. The troul 








physically impossible for us to trac 
the genealogy of every mechanism w 
print A_ full time 
would have to be added to our staff 


patent attorney 


to do the job. It is unfortunate that 
this condition exists—but there you 
have it 


Thanks for 
the interesting design features of th 
mechanism This information ts a 
iseful supplement to our short preset 


tation 


A Reader Calls Us Down 


1 he Ed 

Kindly refer to the article Kin 
matics of Intermittent Mechanisn 
the External Geneva Wheel, on pag 
110 of your July 1949 tsse 


I believe that accuracy is a necessary 
Virtue in any kinematic analysis, and 


an engineer who undertakes to author 





such an article accepts th respon 
’ ’ . 

sibility of correctly stating facts I 
sure you will agree t le 

sign engineers accept lata 


at their face value, oftentimes without 





hecking the many ste] deri 
vation that have been from 


1€ article itself 
Mr. Rappaport has labelled his 
abscissa of Fig. 6 as the angular accel 


+} 
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( | topes this combination gear 
and ratchet was machined sepa- 
rately and then assembled. 

Through powder metallurgy, the 
same two pieces are now produced 
from iron powder as one complete solid 
part...with savings of 80% in manu- 
facturing costs. 

Again’ powder metallurgy proves 
that on volume production of many 
small parts. reduced labor and ma- 
chining costs result and ... frequently, 
the product is improved. 

Parts made from powder metal can 
be designed for such properties as high 
tensile strength, hardness, ductility. 
corrosion resistance, self lubrication, 
controlled porosity, or a combination 
of several such factors. 












Stokes does not make powder metal parts... only powder metal presses . . . but 
does have the knowledge, experience and research facilities to assist you in determining 
if powder metallurgy ts a practical process for 


your parts production, 


Just send your parts and/or blueprints for an 


impartial analysis. without cost or obligation. 


F. J. STOKES MACHINE CO., 


opera, 








5900 TABOR ROAD fay 
~ 


PHILADELPHIA 20. PA. ; 








Stokes makes Vacuum and Spectal Processing Equipment, High Vacuum Pumps and Gages, 
Pharmaceutical Equipment, Industrial Tabletting and Powder Metal Presses, Plastics 
Molding Presses. Water Stills and Special Machinery. 


STOKES 
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When you need a combination of 
strength and resistance to most 
acids, alkalies or other corrosive 
substances, use stainless steel. 


When you require stainless steel 
cap or set screws, your Allen Dis- 
tributor has the most complete 
line . . . over seventy sizes that 
are standard. 


You get the convenience of 
prompt delivery plus the regular 
AllenOHead advantages of 
strength, fine finish, strong sockets 
and the smooth threading made 
possible by Allen 100% Pressur- 
forming. Sold only through leading 


New Pocket Calculator 


For cap and set screws, NC and 
NF threads. Completely up to date. 
Tells at a glance if a screw meets 
job requirements. Compact but 
complete. A must for screw users. 
Please request on your letterhead, 
giving your title. 
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distributors. Write for complete in- 
formation on the AllenO Head 
stainless steel line. 





QUICK FACTS ABOUT 
STANDARD ALLEN 0 HEAD 
STAINLESS SCREWS 
Made of 18-8 stainless steel NC 
threaded. (No. 10 NF also standard.) 
Set Screws in popular sizes from No. 
6, 6” length to 4%” x %”. Cup 
points. t 





Cap Screws in popular sizes from 
No. 8, 36” length under head, 
to 4%” x 2” under head. Other 
threads, points and types of stain- 
less steel available on special order. 


ed 





| 
ies 





ALLEN¢ | 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 


NEW YORK, CLEVELAND. 


HICAGO. LOS ANGELES 


as FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 


Propuct ENGINEERING 





eration of the driving crank, when 
Actually he started his analysis by 
assuming that the driving crank has 
constant velocity and hence zero 
acceleration. I know that you and he 
can claim this to be a typographical! 
error and that the correct title of the 
abscissa should read angular displace- 
ment instead of angular acceleration. 

But how about the information con- 
tained in the curves of Fig. 6? Mr. 
Rappaport has already shown the ve 
locity of the driven member to be a 
maximum at the point where the crank 
roller crosses the zero line, and that 
the velocity decreases to zero at the 
end of the drive period. His curves 
in Fig. 6 are then actually decelera- 
tion curves for the part of the cycle he 
Is discussing 

How much better it would have 
been to have shown the full curves 
for the complete driving cycle. This 
can be done by rotating his set of 
curves first about the ordinate as 
though you picked the graph bodily 
out of the paper and tipped it over 
180 deg. to the left. Then do the 
same thing about the abscissa by tip- 
sing the graph towards you about the 
ottom line until it is again in the 
plane of the paper. You will then 
have a true picture of the Geneva, 
showing acceleration to the midpoint 
and deceleration to the end of the 
motion. 

[ would appreciate your passing 
this on to Mr. Rappaport, for I am 
sure that few readers will be able to 
get a clear picture of the beautiful 
kinematics involved from his presenta- 
tion JOHN W. May 

Stanford, Conn 


Ed.—That was no typographical error, 
Mr. May. That was a plain, old fash 
ioned mistake. Since the displace- 
ment was measured in degrees, we 
hope that many readers realized our 
mistake and recognized angular dis- 
placement in spite of our mis-labeling. 

The term “deceleration” is probably 
more graphic in this case than acceler- 
ation, but is no more correct. Acceler- 
ation is defined as the rate of change 
of velocity with respect to time, and 
may be either uniform or varying, 
positive or negative 


Now What Can You Do 
With a Shape? 
To the Editor: 


We have a rubber shape and we 
don’t have any good ideas for using 
it. The rubber shape is an extrusion 
with a cross section in the form of a 
U. The U is flat across the bottom, 
and the legs have a bow so that the 
legs deflect outward with application 
of a load. The U shape is about 
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SAVE TIME... SAVE MONEY 

Here's one way to beat high costs. By making small parts 
from stock accurately pre-ground to size, you can avoid 
expensive, difficult grinding operations. What's more, you 
save man-hours and machines for more profitable work. 

Brown & Sharpe Ground Flat Stock is accurate to within 
001” in thickness. It is selected first-quality tool steel, 
annealed uniformly by a special process to make machining 
easy. Up to and including 3 16” in thickness, hardens in 
either oil or water to 64-66 Rockwell C. Pieces over 3 16” 
should be quenched in water for full hardness. 


Brown & Sharpe Ground Flat Stock in 18” lengths is 
available in sizes that cover most requirements. Get an ade- 
quate supply from your Brown & Sharpe distributor. Brown 
& Sharpe Mfg. Co., Providence 1, R. 1., U.S. A. 


Regular stock sizes include 13 different 
thicknesses from 1 64” to 1/2”... widths 
up to 6"... also square sizes. Individually 
packaged in clean, protective envelopes 
marked with size and heat treating 
instructions. Easy to store. Easy to handle. 


We urge buying through the Distributor 
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| FOOT RING FOR STOOL: Designers sought strong, abrasion 
@ resistant, smooth material that would never snag telephone operator's 

nylons, while resting her feet up off cold _ he What material 
would you use? 


2 FOUNTAIN PEN FEED ROD: Required: material resistant to cor- 
@ rosion, machinable to close tolerances of 0.0005” with smooth finish 

for perfect flow of ink. Polished, attractive surface. All at reasonable 
cost. Your best pen probably uses this material. What is it? 


BODY FOR DIAPHRAGM VALVE: All-purpose valve in small 

@ sizes, pressures up to 125 psi. Handles wide variety of corrosive 

inorganic chemicals and organic solvents. Problem: to find chemi- 

cally resistant material for body, cheaper than stainless metals. What's good 
for this job? 


Answers: No. 1—Ace red hard rubber was molded over steel core to give 
perfect foot ring. An idea here for you? No. 2—This is one of many pen 
parts machined at high speed from Ace hard rubber rods and tubes. Sizes 
as small as 1,4” O.D. up to 6” O.D. Samples on request. No. 3—Ace Saran 
is ideal for these valve bodies, products of Ace injection molding equipment. 


Yes, sometimes it’s hard rubber, and sometimes it’s 


one of the other plastics that’s best. Ace, with [ise 


many hard rubber and plastics compounds to choose 
from, is fully equipped to supply whatever you need. 








Ask for ACE Handbook Saas J 












— HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 





MERCER STREET © NEW YORK 13, N.Y. 
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1 in. wide and about 1 in. high. The 
load-deflection curve for a three inch 
length of the U is as follows: 1 lb 
equals 1/32 in. deflection; 5 Ib equals 
5/32 in.; 10 Ib equals 5/16 in.; 
'S Th equals 5/8 in.; 60 Tb equals 
15/16 tn 
We will appreciate any suggestions 
offered 
M. L. Epwarps 
St. Louis, Me 


Ed- We will gladly forward any 
Sugvestions from our. re iders to Me 
Edwards 


Where is Aluminum? 
] he Editor 


I was shocked to sec no mention ot 
iluminum in the “Corrosion Guid« 
for Fasteners” printed on page 161 of 

Propuctr ENGINEERING ’S July, 1949 

issue. On second glancc, I note that it 

has evidently been reprinted from 
H. M. Harper Company's catalog 

ut Tm nonetheless surprised that 
t eners haven't been in 


iluminum = fas 
luded Have you got the answer 


| 
Wittiam L. McCacut 
Alw i? ( / Ameri ‘ 


Ed. you are rightly shocked, Mr 
McCague It was a slip-up on our 
part to neglect aluminum in our list 
ing of important metals used for 
fasteners. Of course aluminum re 
sists corrosion in a miayority of the 
orrosive media we listed 





Where Can I Get It? 





Patent Rights 
1 the Editor 


I wish to obtain your advice with 
regards to the possible obtaining of 
Patent rights 

As acting manager for a firm en- 
gaged in the production of cream 
separator and woodworking machin- 
ery, we have worked on the plans 
and construction of a small type of 
molder, and we have made several 
attempts to improve and change differ- 
ent parts, before we decide to offer 
such machines on the market 

To my knowledge there is nothing 
on the machine to qualify it for patent 
rights. A few officers of our company 
have manifested the desire to seek 
patent rights and it is my intention to 
inform them why they are wrong if 
they 


re wrong 

The discussion is on the incorpora 
tion of the structure of the top and 
bottom cutting knives. Should your 
machine be large or smal! or different 
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REDESIGN TRIMS LENGTH 5% INCHES, 


CUTS UNIT 





i 
Series D Wayne water pump uses machined shoulders to position bear- 


ings on shoft 2 Tr arc rings hold bearings in housing. Locknut holds 
screw-type stuffing box that requires periodic tighten'ng. 


Redesign with Truarc Rings helps save $5.70 per 
unit for Wayne Home Equipment Company, Inc., Fort 
Wayne, Ind. It gives them a more compact product, 
eliminates a separate bearing pedestal and a skilled- 
labor grinding operation. It facilitates use of mainte- 
nance-free mechanical seal instead of old type 
stuffing box. 

Redesign with Truarc Rings and you too will cut 
costs. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins, there's a Truarc Ring 
that does a better job of holding parts together. 

Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over and 
over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 





> Taian 


REG U S&S PAT OFP 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC PETAINING MINGS ARE PROTECTED BYU. SPATS. 2,302,948 
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cost *5.70 


New design uses 4 Truarc Inverted rings (2 external, 2 internal) to posi- 
Yo. shoft, retain bearings. Inverted rings provide shoulders of uniform 
section height. | Standard ring secures maintenance-free mechanical seal. 








REDESIGN WITH 5 TRUARC RINGS 
GIVES THESE BIG SAVINGS 


®@ Cuts length 5'/ inches 

®@ Cuts total labor 15.3% 

® Eliminates skilled-labor 
grinding operation 

@ Saves 38.3% materials 

© Allows use of stock-size 
shaft, smaller bearings 

® Eliminates separate 
bearing pedestal 


rorat unit savinc... *5.70 








2,076,454, 2,416,052 AND OTHER PATS. PEND. 


ee 


Waldes Kohinoor, Inc., 47-16 Austel Place PE-101 
Long Island City 1, N. Y. 


Please send 28-page Data Book on Waldes Truarc 
Retaining Rings. 
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in style, the top, bottom or side cutting 

knives will still remain on the same 

principle, and I don’t believe them to 
he subject to patent rights. 

EMILE St. PIERRE 

Verdun, Que. 


a at 


Wherever power drives or remote control are re- the two articles (June and July, 1948, 
quired, you can depend upon us to produce the > | M 
Flexible Shafts that will meet the exact specifica- | PRopuct ENGINEERING) by Mr. 
tions. We have years of i in | Toulmin might help. 

ing flexible shafting for all types of industry. If we 
do not have what you require in stock, we can 












Ed.—Rather than get embroiled in the 
maze of law—and especially patent 
law—-we can only refer Mr. St. Pierre 
to a patent lawyer. A re-reading of 




















make shafts to your specificati Bice ail Porcelain Enameled Bearings 
will be glad to work out your problems without , Sai 
f obligation. To the Editor: 
We noticed with interest a letter to 


MACHINERY you from “D.D.B.” on page 198 of 
. BS = Y the March, 1949, issue of Propuct 
ENGINEERING 
Would it be possible for you to 
forward us some information on 
Many new uses for flexible shafts that carry power around any corner have been name of a company from which we ' 














developed by our engineers .. . in machine shops, electronic, automotive, aircraft, might obtain such information ? | 
in all industries where power drives or remote control are J. W. BRowNn 

required. Write for Manual P. E. i Sey . 
E. 1. du Pont de Nemours & Co. 

Ed.—We carried a short, news-type ii 

F W STEWART ge CORPORATION article on porcelain enameled bearings \ 
. . . | in our April, 1949, issue, page 152. 

4311-13 RAVENSWOOD JAVE fa lia cle) 13, ILL. “4 — i tng esc “a j 

we mass €arings, Inc., 592 e1loy i 

WEST COAST BRANCH: 431 Venice Blvd.; Los Angeles 15, Cal. Ave.. Cincinnati 26. Ohio : ti 





Lead Screws 


+4 
i | 
WwW H & — L s i the Editor: 
Please send me any information you 


have on manufacturers or distributors 


Designed to do the Job of lead screws. I am interested in lead 


screws of high precision of the type 















| 
| 
| | 
; 
——————— 
oat ren 


Wheels and Axles are our business, and our usc { In comparators and other scien- { 
engineers are well qualified to recommend the most tific instruments. I would greatly ap- { 
ae preciate an early reply | 
efficient assembly for your product. loHN D. ISAACS | 
Our factory is modern and tooled for low La Jolla, Calif. 
cost production. We have supplied manufacturers in Ed.—-Try the Pratt and Whitney Divi- 
many different industries for more than 50 years. sion of the Niles-Bement-Pond Co., 


Standard or Special, ELECTRIC Spoke-type 117 Liberty St., New York 6, N. Y. 


or Disc Wheels are built for most types of portable 





equipment. Lead Coating For Steel 
Send us your specifications and we will Vo the Editor 
submit our recommendations. We wish to coat some pieces of 


steel with a layer of lead or babbit, 
. 2 1 ' th L | ¢ le me 
1 to } in. thick, and we are wondering 
if in your publication, at any time, 
there was any mention made of just 
how this should be done. If so, what 


would the price be for copies of the 


icles ? W. WALLACE MCKAIG 
Cumberland Steel ¢ 
Ed. —We haven't published articles on 


his sul ject, Dut it happens that th 
National Lead Co.. 111 Broadway 
New York 6, N Y had such i 


process. We suggest that interested 


parties contact them. 
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SPRING PLUNGERS 


Any product in which the steady, 
accurate tension of reliable spring 
plunger action is required, the use 

; of VLIER ready-made, trouble-free 
Spring Plungers with pre-set end 
pressures is the answer. Offered in 
stock sizes, from # 8-32 providing 

5 Ibs. end pressure up to 2’— 13 
with 12 Ibs. enc pressure to 
meet your every requirement. 
The operation of the VLIER Spring 
Plunger is shown at left. The hardened, 


r ded plunger end tel within 
threaded body deriving its tension by 
action of accurately tested spring. Ad- 
justment may be made from both ends. 


“Dulited"’ against rust. 
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VLIER UNITS 






VLIER TORQUE 
THUMB SCREWS 


Because VLIER Torque Thumb Screws 
with their pre-set, established end 
pressures provide correct, uniform 
holding tension, their use can be 
vital in many products requiring a 
definite prescribed tension without 
danger of excess pressure. VLIER 
Torque Thumb Screws are offered in 
many stock sizes providing 10 to 22 Ibs. 
end pressures. 
As knurled knob of VLIER Torque Thumb Screw 
is turned, torque is applied which is transmitted 
to screw, until prescribed re- 
sistance is developed. At this 
point ball, in head construc- 
tion as shown at right, is de- 
pressed into cavity and the 
applied torque to screw 
ceases and no further pres- 
sure can be applied. 


“TIGHT IS TIGHT ENOUGH" 


PRICES 
AMAZINGLY LOW 


ON QUANTITIES 
FOR PRODUCT USE 





NATIONAL COURSE THREAD SERIES, CLASS #1 FIT FURNISHED,UNLESS OTHERWISE SPECIFIED 
A few suggestions for application of VLIER UNITS in Products. 


AA 

SPRING be 

j & Yo Vey PUNGER 8 
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NEUTRAL POSITIONING OF LEVE® bg 
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ENGINE ROOM "TELELAAPH 
TO yNAL FROM WHEEL HOU 
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4552 BEVERLY BLVD, 


ont MANUFACTURING CO. 


Le ~~ wud Sew — (ae © 


LEVER THROW DFTENT 
ONE POINT BEARINGS 
ULIMIT END PRESSURE 


USED ON SELECTIVE CONTACT SwHtcn 





SPOING PLUNCERS TORQUE THumé SLPEW 
esa 7 
; _*¢ RS 
x yO. « i 
a pO oi | S Ahey 
| wean 
Bat) # 


er 
WEEDLE POINT VALVES 
CLOSE TIGHT wiTHOuT 


REVERSING WALE SCORING SEAT 


Le ee When writing for information and Price List, 


please mention the type of product on which 
you plan to use them. 


LOS ANGELES 4, CALIF. 
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ZONE 






‘DIAMOND G 


SPRING LOCK 


WASHERS 


Assure Longer 


Lasting Assemblies 


The life of the assembly is usually 
determined by the length of the 
Power Zone of the fastening de- 
vice. Diamond G Sprirg Lock 
Washers have been designed, 
developed and torture-tested to 
provide the maximum Constant 
Power Zone. . . longer positive 
holding power. 


WASHER FOR EVERY NEED 


Whatever your needs in spring 
lock washers, there’s a Diamond 
G to answer it—high carbon steel, 
bronze, aluminum, stainless steel 
and monel metal spring lock 
washers finished or plated with 
cadmium, nickel, brass, copper or 
other finishes . . . plus the new 
Diamond G Aluminum Spring Lock 
Washer that combines lightness 
of aluminum with the strength and 
durability of steel. 


Garrett also manufacturers a 
complete line of flat washers, 
spring washers, springs, stamp- 
ings, hose clamps, snap and re- 
tainer rings. 


Write for your free 
copy of the technical 
booklet “Smell Parts 
For Better Produc- 
tion 








DIAMOND G PRODUCTS 
Manufactured by 
GEORGE K. GARRETT CO., INC. 
Philadelphia, Pa. 









NEW BOOKS 





Properties of Metals 
In Materials Engineering 


Symposium by eight authors under the 
auspices of the American Society for 
Metals. 177 pages, 6x 9 in. Pub 
lished by the American Society for 
Me tals, Cleveland O/ ri $5.00. 

This book discusses experimental 
stress analysis techniques and their re 
lationship to materials testing. The 
need for better understanding between 
the designer and the metallurgist is 
brought out in the introduction by 
R. L. Templin, Assistant Director of 
Research and Chief Engineer of Tests, 
Aluminum Company of America. He 
expresses the opinion that focusing 
interest on tests of actual structures 
may expedite the designer's under- 
standing of the behavior of materials 
in structures under service loads 

N. Gensaner, Assistant to Director 
of Research, Carnegie-IIlinois Steel 
Corp., points out that solid state physi- 
cists and designers differ in their inter- 
pretation of the phrase, “fundamental 
concepts.” Because of this difference 
in point of view, it is important in 
physical testing to consider whether 
the test is performed to control the 
uniformity of a product, to collect 
design data, or to find ways of im 
proving materials. Various methods 
of testing materials are discussed 

John R. Low, Jr., General Electric 
Co., Schenectady, discusses the be 
havior of metals under non-reversed 
loading. ‘The stress-strain curves, in 
cluding true strain curves, are given 
for tension, compression, and com 
bined stress. <A discussion of impact 
testing is included 

R. E. Peterson, Manager, 
Department 


Mechanics 
Westinghouse — Electric 
Corp., discusses stress concentration 
notch sensitivity, and size effect. The 
relationship of these topics to the laws 


brought out in de 


ot probal ility 1s 
tail 

W. M. Murray, Associate Professor 
of Mechanical Engineering, Massa 
chusetts Institute of Technology, dis- 
cusses the determination of the state 
of stress. A brief general discussion 
of experimental stress analysis meth 
ods is given. In addition, a more de 


tailed discussion of wire strain pages | 


is included in this chapter 

William T. Bean Jr., 
stress analysis of aircraft engines. He 
shows how experimental stress analy- 


sis techniques can he applied practi 


discusses the 
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HOT : 
STUFF ; 


— BUT dainty hands no longer have to 
be dunked in hot soapy water. Now, 
with this new die cast aluminum Park- 
Aid-Clothes Lifter, Mrs. America can 
more than ever maintain her daintiness 
on washdays. This newest application 
of modern die casting techniques per- 
mits her to lift clothing out of washing 
machines, boilers or tubs, surely and 
easily. Her hands need never touch hot 
water when removing the family wash. 
Die casting in either aluminum or mag- 
nesium offers many new roads for the 
low cost production of lightweight 
and durable products for manufacturers 
who plan ahead. 


Submit your die casting problems to 
us. Our engineers will have the answer. 


Write us today for literature and case 
histories for Lit tal Dicasting 


oR 


Litemetal Dicast, Ine. 


A DIVISION OF HAYES INDUSTRIES 





Quick action 
on inquiries. 


1921 Wildwood Ave. Jackson. Mich. 


PLANT AND EXECUTIVE OFFICES 
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DEPENDABLE AND ENDURING PERFORMANCE OF 
| NON-FERROUS FASTENERS under the corrosive 
conditions your product will encounter—helps you 
get True Fastener Economy. Your confidence 
in RB&W NON-FERROUS BOLTS, NUTS AND SCREWS 
is the direct product of more than a century 
of continuous research and progressive 
development in fastener manufacturing . . . 
backed by the skill of four generations 


of RB&W men and women. 


THE COMPLETE QUALITY LINE 


104 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


-_ 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 
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FRANKLY, 
WE'RE 


Ours is an unusual product. It doesn’t do any- 
thing exciting like reduce vibration . . . or increase 
production . . . or improve appearance. 

All it does is measure elapsed time intervals 
with uncanny accuracy. Frankly, we’re stumped 
as to just what else to say about it. 

So let’s just leave it this way: if at any stage 
in your production, you need to measure elapsed 
time from .001 seconds to 1000 hours, a Standard 

PH ys Timer will do the job with, as we said, uncanny 
nics accuracy. 
\ Mail the coupon for Bulletin 153 that lists all 
\ Standard Timers immediately available. 





pee MAIL THIS COUPON TODAY = === 
The STANDARD ELECTRIC TIME CO. 


95 Logan Street, Springfield, Massachusetts 


FOUNDED 1884 


on a eR Po Oh 


See send me Bulletin 153 which gives more information about Standard 
imers. 


Name........ 
Title 
Company 
Address 


oe Re ee Se eee 


* 
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| cally to the design of aircraft engines. 

E. C. Hartman, Chief, Engineering 
Design Division, Aluminum Research 
Laboratories, discusses testing to spe- 
ific deflections (b ickling). This is 
a general discussion of testing of 
assemblies with particular emphasis 
on buckling. 

Wendell P. Roop, Research Con 
sultant, Structural Research Labora- 
tory, Swathmore College, discusses de- 
sign for energy absorption. He treats 
the effects of impact and explains that 
they can be reduced by the proper 
selection of materials and by the 
proper design of the geometeric con 

figuration of the structure 


Practical Television 
Servicing 


J. R. JOHNSON and J. H. Newitt, 


334 pages, 6 x 9 in. Published by 
Marray Hill Books, Inc., 232 Madi 
son Ave., New York 16, N.Y. $4.00 


Starting with a clear explanation of 
the television process and receiver 
fundamentals, this book atempts to 
give the reader a full understanding 
of the whole receiver. The r-f ampli- 
fier stage, the mixer, i-f sections, de 
tectors, video amplifiers, cathode ray 
tubes and synchronizing units are all 
described in detail. Particular atten 
tion is paid to the important servic 
ing problems involved 

Theory, mathematics and general 
discussions are avoided. The prac- 
tical side of television is stressed. The 
book provides an excellent source of 
information for the non-electronic 
engineer who wishes to have some 
understanding of the new field. 

Some typical chapters are devoted 
to Synchronizing and Sweep Circuits; 
Antennae and Wave Propagation; 
Test Equipment and Alignment; 
Cathode-Ray Tubes; Common Trou- 


1 


bles in Television Receivers and Color 
Television 


| Patent Applied For 


FRED COPPERSMITH and J. J. Lynx 
100 pages, 71, x 10 in. Published by 
Co-Ordination Press and Publicity, 
Ltd., distributed by Technicosmos Co., 
124 W. 80th St., New York 24, N.Y. 
$3.00 

As its sub-title, “A Century of Fan- 
tastic Inventions,” implies, this book 
deals entirely with the impractical 

In the 19th Century man was fast 
becoming aware of the glories of 
science. Technology was supposed to 
bring us peace, happiness, and pros- 
perity im ever increasing amounts. 
The inventor was king and no in- 
vention lacked an interested (and 
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Here’s How Townsend Saved The Seng Company 
$27.63 Per Thousand On One Cold Headed Part 


This is an example of how a Chicago 
manufacturer, who might have been you, 
caved a large amount of money through 
the use of a ‘Townsend cold headed part 
and thereby produced a better product 
for less money. The threaded adjusting 
screw illustrated above for the tilt back 
of the Seng action control for executive 
chairs is now being produced at Townsend 
by cold heading. Knurling and roll thread- 
ing for only $16.87 per thousand. The 
lowest. price quoted for screw machine 
production was £44.50. This clear saving 
of $27.63 per thousand is important be- 
cause Seng chair action control produc- 
tion is extremely high. Not only that, 
the ‘Townsend part. being cold formed, is 
stronger than a part machined from bar 
stock and the roll threads are tougher anc 
more uniform than machined threads. 


This gives The Seng Company an adjust- 


ment serew that works easily and helps 
produce a better chair_at less cost. 

This is not an jsolated case with ‘Town- 
send engineered parts and fasteners. It 
is typical of how ‘Townsend helps save 
money and time by working closely with 
manufacturers in designing parts for many 
applications. ‘Townsend parts and fasten- 
ers are cold headed, pointed. machined, 
drilled. slotted, trimmed, roll threaded, 
extruded, pierced, knurled, bent or flat- 
tened. They are produced in carbon, alloy 
and stainless steels in brass. bronze, COp- 
yer. aluminum in a variety of platings 
and finishes. 

To find out how to reduce costs and 
improve your products with ‘Townsend 
cold headed parts send us a sample or 
sketch of the parts you need. Our engi- 
neers will gladly give you an estimate 
without obligation. 


se 


Call or write today to: 


ownsend 


COMPANY — ESTABLISHED 1816 


New Brighton, Pa. 


Chicago 38, Ill. 


wunnnty 








The trained hand of Hassall offers you: 





HASSALL cold-heading may solve your immediate special part prob- e 
lem...Special nails, rivets and threaded parts made in diameters from 
1/32” to 3/8”—lengths up to 7”... Rivets 3/32” diameter and smaller 
a specialty...also small threaded blanks...Variety of metals, finishes 
and secondary operations... Economy, quality and quick delivery in large 
or small quantities... Your inquiries answered promptly...ASK FOR FREE 
CATALOG...3-color DECIMAL EQUIVALENTS WALL CHART free on request. 


JOHN HASSALL INC 420 OAKLAND STREET 
9 s BROOKLYN, N.Y. 


Manufacturers of Cold-Headed Specialties—Established 1850 


@stas med 18650 





TIMERS 
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MICROMETER 
DIAL 


Provides exceptional tim- I N D U S T R | A L 


ing accuracy where a cir- 

cuit is to close or open 

with a time delay. Tim- P R Oo C E S S 3 S 
ing adjustable over wide REPEAT CYCLE 


range 

Use where ON-OFF 
operation is contin- 
uously repeated 
The ON time and 
OFF time are each 
adjustable on the 
dial 


MICROFLEX 
TIMER 


MULTIPLE 
CIRCUIT 
—ADJUSTABLE 


Use where several cir 
cuits are to close in a 


COUNTER 


Use for limiting a 
process to an exact 
number of opera- 
tions. The counter 
contact opens after 
1 to 400 electrical 
Ww P impulses as selected 
rite for catalog Bulle- on dial. Automatic 
tin 291 of send details of your spring reset 
control problems to Eagle 
for recommendations. 
Consult Eagle representa- wienome 
tives located in the prin- OUNTER 


cipal cities. “3 
| ay 8 E , 
saad ouilaii 


MOLINE ILLINOUS 


predetermined sequence 
Time of closing and 
opening each circuit is 
adjustable 





MULTIFLEX 
TIMER 
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sometimes wealthy) audience. 

Most of the fantastic inventions 
shown in this book were used at least 
for a short time. Nearly all were 
tested, and many once inflamed the 
public imagination. ‘Today the ted: 
ous detail with which these mechan 
wal monstrosities were worked out 
ind the absurd hopes that their in 
ventors had for them are ludicrous 
yet a hundred years ago they were 
onsidered a masterpicce of human 
ingenuity 

People worried about their appear 
ance. so a budding genius came along 
with a “hat umbrella” which _ fitted 
a top hat and required no effort to 
hold or keep up with. Its firm grip 
on the crown of the hat even made 

secure in a hurricane 

Next to clothes and personal com 
forts Our ancestors wanted to travel 
The bicycle went from the plaything 


to the practical machine by way of 
several absolutely ridiculous varia 
tions Probably the most expensive 


of these freak inventions were the 
numbers of strange ships. Some were 
round, some jointed, and some were 
designed to fly. A surprising number 
of them were actually built and tested 

Covering most fields of inven 
tion, this completely illustrated and 
brightly written book will amuse any 
one interested in invention and in 
human foibles 


Conveyors and 
Related Equipmen 


Witpur G. Hupson, M. E.. ASME 


Second Edition. 464 pay 6x9 mM 
Pub hed b ) ] jnv ey G Sov Tn 
Fourt frnenne. New York, N. Y 
$7.00 


Since this book was first published 
in 1944, there have been some strik 
ing developments in materials han 
dling methods and machines. Accord 
ingly, the author has revised the book 
endeavoring to make it useful to both 
the student engineer and the electrical 
consulting and plant engineer who 
must weigh intelligently the recom 
mendation of the equipment manu 
facturers 

The chapters proceed through these 
subjects: Screw Conveyors, Flight and 
Apron Conveyors, The Bucket Eleva- 
tor, The Skip Hoist, Bucket Carriers, 
Unit Loads, The Continuous-Flow 
Conveyor, Pneumatic and Hydrault 
Conveyors, The Belt Conveyor, Aerial 
Tramways, Storage and Transport, 
Bins and Bunkers, Unloading Water 
Borne Cargoes, Crushers, Hammer 
mills and Pulverizers, Screens and 
Feeders, Car Unloading, Weighing, 
Chains, Drives, Drive Groups, Motors 
Other chapters cover the handling of 
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7-1/4" DEEP, 20" DIAMETER 


9-3/8" DEEP, 20" DIAMETER 


TAU 


STAMPINGS 
ARE ECONOMICAL 


Liong-standing customers tell us 


6" x 11" x 17-1/4" 





our prices usually are “in line.” You 





also save with Transue Stamping 


9-3/4" x 9-5/10" x 6-1/4" 


uniformity, rigidity and finish... 
which invariably make T & W Parts 
cost less at the point of assembly. 





















Fi r th fe manufacturers 
hat ing their own press 


equipment, Transue will 





age 
gladly quote on die 








requirements. 





CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 


Designers and Makers 
of Deep Drawn 


33" % 14" ® i 
ae Stampings 
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To Improve YOUR Product 


Specify SEALMASTER 


BALL BEARING UNITS 



















SealMastor 
Pillow Block 


It is the exclusive combination of 
design features that has made SEAL- 
MASTER ball bearing units essential 
on all kinds of industrial equipment. 
SealMasters are improving the per- 
formance of such products as air 
conditioning equipment, textile ma- 
chinery, conveyors, road machinery, 
machine tools, oil field machinery, 
farming equipment and many others. 
Engineering data, dimensions and 
load ratings on the SEALMASTER 


line furnished on request. 


Because — 


1. Permanently Sealed—Patented 
centrifugal flinger seal pro- 
longs bearing life by excluding 
dirt and retaining lubrication. 


2. Self-Aligning—Bearing unit, 
with seals, is independent of 
the housing. Seals are not dis- 
torted by shaft misalignment. 


3. Pre-Lubricated—Factory-lubri- 
cated, all SealMasters are 
shipped ready for installation. 


4.No Housing Wear—Patented 
locking pin prevents rotation 
of outer race and positions 

bearing for re-lubrication. 


5. Quiet Operation— is as- 
sured by combination of 
deep-grooved lapped 
ball races and bails and 
felt-lined seals. 






1. Cartridge 
Units 


2. Flange Units 


3. Flange 
Cartridge Units 


Write us for YOUR free copy 
of SealMaster Catalog No. 845 


stating o1wision 
STEPHENS-ADAMSON 


@ RIDGEWAY AVENUE, AURORA, ILLINOIS 


e >. 


ye LOS ANGELES. CALIF © BELLEVILLE. ONT 


Factory Representatives and Dealers 
ta AAU Principal Cities 
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coal and ash, Some Problems and Solu- 
tions, and Dust-Explosion Hazards. 

The author assumes that the reader 
is familiar with the manufacturers’ 
catalogues so that he has a basic un 
derstanding of the different types of 
equipment. In each chapter the author 
endeavors to give sufficient data so 
that one can compute the load capacity 
or equipment requirements. About 
twenty-five pages are devoted to 
trucks, tractors and trailers 


Tool Engineers Handbook 


FRANK W. Witson, Editor in Chief 
imma the American Society f T 
Engineers Handbook Committee First 
edition; 2,070 pages, 6 x 9 in. Pub- 
lished by McGraw-Hill Book Co., 
Inc., 330 W’. 42nd St., New York 18, 
NV. Y. $15.00 





Having 115 chapters or sections, 
his book covers the field of tool 
ngineering from large aspects such 
is product development to such de 


tailed considerations as honing, lapp- 


iw, OF sWaging The authors and 
editors of the book have done a re 
markable job of covering, in the first 
edition, all of the complex and de 
1 problems meeting today’s tool 
or production engineers 
The authors realize that we have 
gone from the day of the skilled 
raftsman with his few machine tools, 
materials and methods, to an era of 
the unskilled and semiskilled mech- 
anics handling many complex ma- 
hines, using new and fast changing 
nachine methods, and working with 
. flood of new materials. In such a 
fast moving technology the skilled 
raftsman is soon lost under the flood 
of changes, and the tool engineer or 
production expert must take over and 
lay out machine procedures, specify 
machine feeds and speeds, and plan, 
ul, the entire production pro- 
It is for such men that this 





A great corps of editors and writers 
worked for three years defining the 
scope and limits of the material to be 
covered before any editorial operation 
started. Interviews with executives of 
manufacturing industries, producers 
of equipment and supplies, college 
professors, and government agencies 
helped to decide just what should be 
included in such a book. In addition, 
the 18,000 ASTE members were given 
1 comprehensive survey to see what 
they wanted to see in this book 

With the scope defined 152 recog 
nized authors set to work writing the 
book. The result is 2,070 pages of 
condensed, factual, interesting  in- 


formation on the latest developments 
in tool design, fabrication, main- 


tenance, and utilization. This in- 
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Now—7007 New Opportunities with 
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¥ et CARBON STEEL 


TUBING 


\ Look over your product. There 
| are many ways in which Rigidized 
f 



















Tubing will improve its design, 

utility and eye appeal at little or 
— no added cost. Here’s why— 
Rigidized Tubing needs no 
polishing before chrome plating, 
saves weight through use of 
lighter gage metals and has more 
rigidity and buckling strength. 
Four attractive patterns. Write for 
information today. 


















LLM MLM Ah > 


Detroitz, ) Michigan 


Ee 
THE STANDARD TUBE CO. |Z 
V4 


Welded Tubing Fabricated Parts 


STANDARDIZE with 






STANDARD 
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SAV | 
CG 


swaged to oS 


YOU 


on parts . 


your specifications 


" AZ 


TORRINGTON 





Seventy years’ experience as the pio- 
neer rotary swaging machine builder 
enables us to save for you on many 
types of hard-to-make metal parts 

Typical are surgical and dental in 
struments, pen and pencil barrels 
soldering iron cases, etc. Medium wall 
tubing up to 24” O D and solid ste el 
015” to %” diameter handled 

Send your prints and specifications 
today for prompt quotation, and ask 
tor a copy of “Precision Metal Parts.” 


THe TorRrRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 


Send coupon today 
for your free copy 
of this booklet. 


7 
| 
| 

Firm | 
Address | 
| 
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formation is new. Right up to pub- 
lication, scores of experts reviewed 


and checked and rechecked the defini- | 


tions, symbols, equations, — tables, 
charts, methods, illustrations, and the 
practices and procedures which make 
this the most complete book in its 
field 

These listed subjects cover some of 
the major classifications of the book: 

Planning and Control of Produc- 
tion, Inspection and Quality. 

Materials and Machinability. 

Casting and Extruding Operations 

Metal Cutting; Grinding; Finish 
ing 

Metal Forming. 

Welding, Gluing and Mechanical 
Joining of Materials. 
~ Surface Finish and Protective Coat 
ings; Peening; Balancing. 

Gaging; Inspection; Testing. 

Fixture, Die and Tool Design; 
Limited-Production and Master Tool 
ing 

Machine Tool Controls and Feed- 
ing Devices. 

Design of Threads; Gears; Bear- 
ings; Springs; Other Elements 

Mathematics; Physics; Reference 
Tables 


Spring Problems 


KARLHEINZ WALz, Chief Engineer, 
The Mauser Company, Oberndorf, 
translated by Bernhard 
90 pages, 8 x 11 in. Pub- 
lished by Society of Automotive Engi- 
eers, 29 W. 39th St., New York 18, 
N.Y. $3.00 (members), $6.00 (non 
NEMIDENS J 


Germany; 


Sterne. 


Many phases of spring design and 
selection not adequately covered in 
American publications are thoroughly 
discussed and integrated in this trea- 
tise on highly stressed coil springs 

As most of the investigations were 
arried out under impact loading to 
simulate actual service conditions. a 
special pneumatic testing machine was 
developed. Its. working method is 
briefly described, and some observa 
tions are made on impact testing as it 
brings about some special difficulties 
in spring development work. 

The problem of ‘‘settling,” or de 
crease in spring length as a function 
of operating cycles, is of particular 
concern with long, low rate springs 
with large strokes. The significant 
factors affecting this phenomenon 
plastic deformation, ultimate strength 
and crystalline — structure-—are Fs 
ussed in detail 

Other chapters deal with heat treat- 
nent and endurance  life—stress 
relief operations, transformation hard- 
ening, warm bath hardening, hard- 

| recarburizing, nitriding, 


eCnapuity 
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COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 





Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y, to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 
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Gre eliminate 
L 
PATENTED “brication is 


no 
FLEXIBLE * required; 
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THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 


eel ti] 181, [cm aor 


WARREN, PENNSYLVANIA 





Ocroser, 1949 


ES, 


et ne 














SANITARY AND CORROSION-RESISTANT 


‘Ss (DEAS INTO REAz Wy 
- TURN — 2 ... AND EASY TO MACHINE, TOO. These 
; beverage dispensing valves had to be sanitary and resistant 
| , to corrosion. As you can see, there was plenty of machining 
: involved, too. That’s why Republic ENDURO Stainless 
Steel —Type 303— was selected in cold drawn bar form. 
In addition to sanitation and corrosion-resistance, it pro- 
vided the close tolerances, accuracy of section, uniform 
soundness, fine surface finish and machinability which 
combine to keep down unit costs and reject losses. Don’t 
worry about workability when you design with ENDURO. 
You can obtain up to 91% of the machinability of standard 
Bessemer Screw Stock (B-1112) with certain types of 
free-machining stainless steel. 


















A HARD-WORKING METAL 
-.- BUT NOT HARD TO WORK WITH 


When you're looking for a versatile material 
that works hard at doing many things well— 
but which can be fabricated satisfactorily and 
economically by all modern methods—think 
FIRST of Republic ENDURO Stainless Steel. 


eee 


outlasts other materials—to cost less in the 
end. Where else can you find so many advan- 
tages in one material ? 

There are many types of ENDURO—each 
particularly suited to meet specific require- 
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[REPUBLIC )) 


© STEEL § 





Here’s a material you can use in a multitude of 
ways—to turn your ideas into reality. Use it for 
decorative purposes—or for functional needs. 
It has unusual beauty—that lasts indefinitely. 
It is outstanding in the battle against rust, 
corrosion and oxidation. Its high strength— 
maintained both at elevated and sub-zero tem- 
peratures—frequently permits valuable weight 
savings, without sacrifice of safety or life, 
through the use of thinner sections. Its free- 
dom from metallic contamination and _ its 
remarkable ease of cleaning are well known 
wherever processing equipment is used. 
And, best of all, it usually outperforms and 


STAINLESS STEEL 


V Check ALL 12 advantages: © RUST AND CORROSION-RESISTANCE 
© HEAT-RESISTANCE © HIGH MELTING POINT © LOW COEFFICIENT OF EXPANSION @ 
HIGH STRENGTH © GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
© EASY TO CLEAN © EASY TO FABRICATE © EYE APPEAL © LONG LIFE ®© LOW END COST 


REG. U. S. PAT. OFF. 


ments. It is produced in a wide variety of 
finishes in sheet and strip form—in hot rolled 
or cold drawn bars—in plates—in pipe and 
tubing—in wire. It is available, too, in bolts, 
screws, nails, welding rod—practically every 
form you may require, including castings. 
Why not get all the facts about ENDURO now 


and have them handy for your next job? Write us. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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REGULAR 


ONE-PIECE 
SELF-LOCKING 
NUTS 


. WON’T SHAKE LOOSE 


THIN 


... REDUCE MAINTENANCE 


Invariably, when nuts loosen, they cause shutdowns, loss of production, and bad tempers all 
Ground. All this can readily be eliminated by installing the one-piece, self-locking ““FLEXLOC”, 
because it positively will not shake loose and positively cuts cost of maintenance. 


The all-metal, one-piece resilient “FLEXLOC” is becoming increasingly popular, because it is 
processed to ‘have an exce tionally uniform torque and, because it packs a stop, lock and 


plain nut all in one. 


“FLEXLOC”’ accommodates itself to a wide range of th 


read tolerances 


and can be used over and over again without losing much of its torque. And, being a stop nut, 


it stays locked in any position on a threaded member. 
commonly met within the Industrial Field of Mechanical Engineering. 


It is not affected by temperatures 


Available in ‘thin’ and “regular” types—in sizes from #6 to 2” in diameter—in NC and NF 


thread series. Write for your copy of the ‘““FLEXLOC” Catalog. 
OVER 46 YEARS IN BUSINESS 


cae PR SSED 








, Box 545 








| 3 Sa of + 


Branches: Chicago * Beieaid * St. Louis * San Francisco 


Mixer makers 
make the most of 


McKEE 





MUCH of the quality of food mixers is built-in 
seen. That's why finish, trim and g/ass access 


where it can't be 
ries are so important 

for eye-appeal and evidence of quality. And that’s why leading 
mixer manufacturers choose McKee bowls and juicers. The true, 


ded lines are McKee hallmarks that 


uniform colors and smooth-rout 
become those of the mixer 
For good reasons like these, McKee is supplying many of America’s 






foremost users of industrial and commercial glass. McKee supplies 
urn liners, appliance window panels, television mirror blanks, 
reflector lenses and many other items to be assembled into manu- 
facturer’s own products. McKee makes numerous machinery parts 
of glass 

McKee clients benetit from almost a hundred years of glassmaking 
experience. They get preceston to exact specifi 

McKee will make glass to your establish 
with you in designing new items 





esign collaborate 
clop glass to meet your 
specific needs. If you use industrial or commer 





ial glass now 
if you think glass might replace other materials profitably for you, 
call on us. 


VACHAAL 





MIXING BOWL 


Supplied to top manu- 
facturers of automatic 
mixers and juice ex- 
tractors. Notable for 
quality, service, price. 
Precise heat control 
assures uniformity of 
glass and color. 


McKEE GLASS COMPANY 
PRODUCT DEVELOPMENT DIVISION, JEANNETTE, PA. 


MAKERS OF THE WORLD'S MOST COMPLETE LINE OF GLASS COOKING WARE 


Established 1853 
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quench media and austempering; 
crease in life by cold working—sur- 
face rolling, shot peening, surface 
compression, shot peening of case 
hardened rods and corrosion protec- 
tion of shot peened springs; and 
corrosion and endurance life—cor- 
rosion of stressed specimens, hydrogen 
embrittlement, phosphate treatment, 
chrome plating, galvanizing and life 
test ach . 


Welding and Cutting Manual 


Published by the Linde Air Products 
Co., 30 E. 42nd St., New York, N. Y. 
204 pages, 6x9 in. $1.80. 


This book will be especially useful 
for the home craftsman who is not 
already an expert in the oxy-acetylene 
welding and cutting process. Start- 
ing with general considerations and 
techniques of acetylene welding, the 
book then goes into special tech- 
niques to be used for particular jobs. 
Instructions are given in step-by-step 
photographs of actual repair jobs. 
The home craftsmen will find de- 
tailed plans for making machinery 
guards, trailers, shop and kitchen 
stools, benches, tools, picnic grills 
and other paraphernalia. 


Heat Transfer, Vol. 


Max JAKos, Research Professor of 
Mechanical Engineering, Illinois In- 
stitute of Technology. First edition; 
758 pages, 6 x 9 in. Published by 
John Wiley & Sons, Inc. New York, 
N. Y. $12.00. 

This text shows the development of 
ideas leading to the present knowl- 
edge of the heat transfer branch of 
thermodynamics. It is a comprehen- 
sive product of research in and teach- 
ing of heat transfer. The author uses 
a historical approach to the subject, 
covering the work done in France, 
Germany, England and the United 
States 

Part I presents the basic equations 
of conduction, convection ~ radia- 
tion. Contrary to most presentations, 
the author writes of all three simul- 
taneously to accent their peculiarities 
and __ interrelationships Following 
this, the most characteristic properties 
of conduction, convection and radia- 
tion are given with several illustra- 
tions of each. Finally, the solutions 
to the equations are presented. In the 
solutions the author treats conduction, 
convection, and finally radiation, in 
that order. 

The middle of the road has been 
used between highly mathematical 
procedure and a purely empirical ap- 

roach. Thus the book can be used 
“ engineers, mathematicians and 
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This is a poppet valve gear box. It is used in a 
steam locomotive booster. Weight before redesign 
to a steel casting — 2,176 pounds. 


The performance of this part as a weldment was 
entirely satisfactory. But this manufacturer, like 
all alert companies today, welcomed a suggestion 
which would cut costs. 


As the result of close cooperation between the 
engineering department of the manufacturer and 
the steel foundry engineer, the gear box was 
redesigned as a steel casting, producing a savings 
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PRODUCT DESIGN STUDIES © NO. 12 


in cost of 18% plus a weight reduction of 326 
pounds. 


Conversion of some of your high-strength parts 
to steel castings may result in equal if not greater 
benefits than those shown here. 


Also in new and redesigned parts, your steel 
foundry engineer may be able to suggest ways to 
cut costs and weight and obtain other substantial 
benefits . . . if you call him in for a discussion 
while your product is still on the drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


STEEL FOUNDERS’ SOCIETY OF AMERICA 











makes iron and 
steel parts from 





Rotor for oil pump operating auto- 
mobile window push-button control 
mechanism. Precision-formed at 
lower cost—no machining, no finish- 
ing, no waste material. 




















ances, with maximum magnetic 





Changing to powdered metal for this 
automobile door lock rotor reduced 
costs 33%. Closer tolerances, self- 
lubrication, and no finishing are 
other advantages. 


® 


Tt may be possible to lower costs and 
improve performance of your ma- 
chine parts by powder metallurgy. 
Why not investigate? Send blue 

prints and production 
requirements to... 






The 
WEL-MET 
Company 


141 GOUGLER AVENUE 
KENT, OHIO 


WEL-MET 


physicists. To help readers in these 
fields much space has been devoted to 
experimental methods and techniques. 

Eighteen pages of problems, thir 
teen pages of tables and nineteen 
pages of bibliography are at the end 
of the book. Typical chapters are 
‘Turbulent Flow in Tubes at Uniform 
Temperature,” “Nucleate Boiling in 
Tubes,”’ “Free Convection in Horizon 
tal Cylinders” and “Periodic Storage 
and Release of Heat Energy by a Plane 
Plate of Finite Thickness."’ Taken as 
a whole, the book is a useful treatise 
for workers in this field 


Mathematics for Industry 


S. E. RusinoFF, Assistant Professor o 
Mechanical Engineering, Ulinots In 

tute of Technology. 431 pages, 
6 x 9 in. Published by the American 
Technical Society, Chicago, Ill. $5.50 


An extremely simple and clear 
book, this text presents solutions to 
the problems most often found in 
engineering shop and drafting room 
practice. It deals with arithmetic, al 
gebra, geometry, trigonometry, but 
does not go into analytical geometry 
or calculus 

The foreman, machinist, draftsman 
and technician, as well as trade and 
industrial students, will find tm it eff 
cient methods of solving their tech- 
nical problems. For the graduate en 
gineer, much of the material will be 
elementary. 

The first two chapters present a 
review of shop arithmetic before pro 
eeding with the balance of the text 
material. Simplified algebra is treated 
in the following two chapters. Then 
follows plane géometry in the fifth 
and sixth chapters, which present a 
review of the principles of plane 
geometry and a brief treatment of 
solid geometry. Shop trigonometry 
and its application in the solution of 
problems chosen from practice are 
treated extensively in the seventh 
chapter. Chapters eight and nine treat 


lication of shop mathematics 


the App 
to screw threads and gears. The use 
fulness of logarithms in the solution 
ut shop problems is described in « hap 
ter ten. The slide rule and its opera 
tion are illustrated in chapter eleven 
Chapter twelve, which is the last chap 
ter, demonstrates the application of 
simplified mathematics in problems 
dealing with engineering computa 
tions, including strength of material 
The chapters end with extensive prac 
tice problems on the subject covered 
in that chapter. The book ends with 
a great number of useful tables in 
cluding trigonometric functions and 
common logarithms. An answer book 
of 30 pages is included with each 
book 
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good steel ») 








+ 
'd good treatment ) 
= satisfaction 





If you are a design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction” —it is valu- 
able and it is free. 


Climax Molybdenum Company 


500 Fifth Avenue . 
New York City 









Please send your 
FREE BOOKLET 
3 KEYS TO SATISFACTION 


Name oensessacsaneaneseoaes 


a ee ee 3 
Company_.........__- 


Address 
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.- SEYMOUR NICKEL SILVER~. 





Other screw machine products 
of Seymour Nickel Silver R 


Propuct TE.NGINEE RING 


OCTOBER, 


Wherever Plating Must Undergo Friction 


The piston stems in trumpet valves are typical of the use of Seymour 
Nickel Silver for maintaining a matching color. Constant friction, hundreds 
of polishings, finally wear off the plating of these stems, yet they still 
match the surrounding plate. 


Seymour Nickel Silver is also used for tube braces, mouthpieces, and 
numerous other plated trumpet parts where wear must not show. In 
addition to its clear-through, silvery white color, the extreme rigidity, 
high corrosion resistance and good workability of Seymour Nickel Silver 
make it a preferred choice for many another similar application. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 


1949 








PERMACLAD 


Truly corrosion resistant! 
Easily formed or deep drawn! 


wacuapy FERMACLLAD 
sO STAINLESS CLAD STEEL 


A Product of ALAN WOOD STEEL COMPANY 
Dept. P-8 Conshohocken, Pa. 

Gentlemen: 

Please send me detailed information regarding PERMACLAD. without obligation, 
also a copy of your free 8 page folder. 


Name. = Title 





Company — — Address 
Cy a, ' — ___. State. 
OTHER PRODUCTS: A W Algrip, Abrasive Floor Plate « A W Super-Diamond 


Floor Plate « Billets + Plates * Sheets (Alloy and Special Grades). 




















Physical Properties Influenced 
By As-Quenched Hardness 


Hardenability Subcommittee of the 
SAE War Engineering Board’s lron & 
Steel Technical Committee. 44 pages, 
84x11 in. Published by SAE, 29 West 
39th St., New York 18, N. Y. $2 
non-members, $1 members. 

This report is the result of an in- 
vestigation to determine the effect of 
variations in as-quenched hardness on 
the tensile, endurance, and impact 
properties after tempering — several 
steels. 

Three steels, 1345, 13145, and 
i140 were selected for this investiga 
tion on the basis of having similar 
carbon contents, widely different hard 
enability, and the fact that the rela- 
tively high hardenability of the 13T45 
steel was derived from special addi- 
tion agents 

Samples were quenched to hard- 
nesses of Rockwell C 40, 47 and 55 
and subsequently tempered to Rock- 
well C 35, for each grade of steel. 
These samples were rough machined 
prior to heat-treating to form blanks 
for test bars. Heat-treated blanks were 
finish machined and tensile, endurance 
and impact tests were conducted on 
all grades and heat-treatments. Micro 
structures representative of each heat- 
treatment were studied in relation to 
the physical tests. 

The body of the report is a discus- 
sion of the materials tested and their 
heat-treatment, preparation of test 
blanks, and an interpretation of test 
results. Graphs of test results and 
plates showing microstructures of 
hardened and quenched materials are 
included 


Strength of Metal 
Aircraft Elements 


Prepared by a subcommittee of the 
Munitions Board Aircraft Committee, 
109 pages, 8x11 in. For sale by the 
Superintendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. $1.25. 


g 

Engineering reference material need- 
ed for calculating allowable stresses 
or minimum strengths of aircraft 
components is presented completely 
in this volume. It has been compiled 
for use as a handbook by designers 
of both civil and military type aircraft. 

The book deals only with the most 
commonly used materials and ele- 
ments. Of the five chapters in the 
book, four are devoted to materials. 
Steel, aluminum alloys, and mag- 
nesium alloys are treated extensively. 
Miscellaneous metals are treated to a 
small degree. Tables and curves amply 
illustrate the text showing the various 
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ince YOU'LL LIKE 


| THESE AIR CYLINDERS 


























BOLT MOUNTING 





FLUSH MOUNTING 


You'll like these air cylinders because they can YOU'LL NEED OPERATING VALVES AND ACCESSORIES 
FOR MACHINE DESIGN AND PRODUCTION CONTROLS 


There is a Schrader Operating Valve and 
on equipment you build or use. Actuating Accessory for Every Requirement 


do hundreds of fatiguing push and pull operations 


Yes, do them faster and better at a saving in 42 AND 3 WAY VALVES— Available for any type 


5 b of actuation, hand, foot, mechanical 
time and cost! 


You'll like them because whatever your appli- ROLLER TRIPPERS— for actuating » g 
valves mechanically. ~ — 
cation, there is a mounting for your purpose. 
f 4 @PILOT VALVES— With or without timer, 2 or 3 
way, also solenoid types 
i 


4-WAY VALVES—Hand, » 


You'll like them because they’re made by a. oe eee 


You'll like them because you can obtain them 


in single or double acting types and in any stroke. 


Schrader. Write for complete air cylinder data. ALSO a full line of operating valves of all types for all purposes 


ALWAYS SPECIFY SCHRADER, THE COMPLETE LINE OF AIR CONTROL PRODUCTS 


A) eR ae Sh eae 


4 MAIL THIS COUPON TODAY 
A. SCHRADER'S SON, 496 Vanderbilt Ave., Brooklyn 17, N.Y. 


Division of Scovill Manufacturing Company, Incorporated 
C rad e Please send me information and free literature about the products I have checked 
od | in the circles at the right. 


PRODUCTS 
CONTROL THE AIR 
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Sixty pages of authoritative information 
on metal quality as developed in forgings 
formed through the use of closed impres- 
sion dies. Forging production techniques 
are described and illustrated; economic 
advantages of forgings are presented 
from the viewpoint of top management. 
design engineers, metallurgists and pro- 
duction executives. Your copy is ready 
Fill in and attach coupon below to your 
business letterhead 


A product fortified with the metal 
quality found in forgings outperforms 
other products. Forgings’ grain struc- 
ture and fiber-like flow lines are con- 
trolled, directioned, and concentrated 
at points where the highest stress and 
shock occur under actual service con- 
. ditions. High tensile and impact 
strength, the reduction of dead weight, 
and freedom from concealed defects 
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A REFERENCE BOOK ON FORGINGS 


FOR ALL USERS OF METAL PARTS 









are some of the advan@ 
obtainable in forgings. 


ich are 


Now is an excellent time to check your 
product for cost reductions— explore 
every possibility to improve perform- 
ance and appearance, while reducing 
dead weight of component parts. 
Double check all parts subject to the 
greatest stress and strain. Check ma- 
chining and finishing time schedules 

forgings have been known to speed 
up production by 250 per cent. Rejects 
at the point of assembly are costly —a 
needless waste; forgings offer practi- 
cally a 100 per cent yield of sound 
parts—and they respond uniformly to 
heat treatment. Consult a forging engi- 
neer-only a forging engineer can 
inform you fully regarding the many 
advantages obtainable with forgings. 


Please send 60-page booklet entitied “Meta! 
Quality — How Hot Working Improves 
Properties of Metal’, 1949 Edition. 


Nome 
Position 
Company 


Address 


ultimate strengths, yield strengths and 
other engineering properties of the 
materials. Such subjects as general 
properties of the materials, loading 
curves and tables for columns, beams, 
combined loadings, and joints, fittings, 
and parts are given for all three types 
of metal. 

The last chapter presents a short 
table on general strength properties 
and related characteristics of miscel 
laneous metals at room temperature 
Included are: Aluminum — bronze 
manganese bronze, hydraulic bronze 
and phosphor bronze. 

The first chapter gives commonly 
used formulas and methods for cal 
culating the strength of various struc- 
tural components. Standard structural 
symbols and definitions are listed. A 
lengthy discussion on columns, with 
formulas and curves follows. It in 
cludes discussions on_ stresses, in 
stability, failure and types of cross 
sections 


Technical Drawing 


FREDERICK EE. GIESECKE, ALVA 
MITCHELL, HENRY CECIL SPENCER 
Third edition, 850 pages, 6x9 in. Pub 
Wed hy {Pe Ma wmitlian Ce 60 Fifth 
die., New York. $4.50 


A basic text in engineering draw 
ing, this book gives the new practices 
and procedures. The latest commercial 
drawings are used wherever possible 

It is not a reprinting, but a com 
plete revision of the second edition 
Much of the text has been rewritten 
A considerable number of new illus 
trations and problems have been 
added, and several hundred of the old 
ones have been redrawn. Throughout 
this book has been brought into agree 
ment with the latest revision of the 
American Standard Drawings and 
Drafting Room Practice. A complete 
facsimile of this Standard is given in 
the appendix 

Over half the page area of the book 
is taken up by drawings. This large 
area is due not only to the fact that 
there are well over 1,000 figures, but 
also to the careful elimination of all 
eye-killers’. The aim was to repro 
duce every drawing large enough to be 
read with ease 

A special effort has been made to 
place illustrations and related text 
matter on the same page, or on facing 
pages. All instructions for problems 
are given directly adjacent to figures 

The basic chapters on Lettering, 
Multi-view drawing, Sectioning, Aux 
iliary views, and Dimensioning are 
completely rewritten and expanded 
Special attention has been given to the 
problems of the left-handed student 

A most complete revision has been 
devoted to the subject of dimension 
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where maximum rigidity ’ 


and accuracy 
is a must... 





SESE Spindle Bearing Design 


The Norton Surface Grinder, equipped with a Pope precision motor- 
ized spindle, uses a typical HSCS Spindle Mounting for maximum 
rigidity and accuracy. 


SSCS Double Row Cylindrical Roller Bearings assure minimum 
runout at the wheel. 


SS°SF Thrust Ball Bearings virtually eliminate any “cammingaction”. 
Vibration is reduced . . . smooth operation assured on these grease- 
lubricated bearings. Our engineers can help with SASS! machine 
tool bearing applications.. Write: SASSI Industries, Inc., Phila- 
delphia 32, Pa. 6610 


Machine Too! Bearings engineered by Ss KSI 
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ing. This 8 has been approxi- 


mately doubled in size, with special 
attention given to limit dimensioning. 


Many other important revisions, to- 


gether with extremely complete ap- 
¥ 1] [ [ S 1] N T 0 p = 0 J A [ | T Y pendices makes this a worthwhile 

book for teaching the language of the 
engineer. 


G E N E R A L iti Circuits 
INDUSTRIAL PNEUMATICS tl 


bell Co. First Edition. 36 pages, 
| 84x10} im. Published by EBY Spe- 
cialty Sales Co. 220 E. 23rd St., New 
York, N. Y. $1 
This is a privately printed treatise 
on the characteristics, types of circuits, 
and applications of photoelectric tubes 
and relays. It has been written to help 
the average radio man, engineer, de- 
" signer, electrician and student who 
More traction, longer wear with sturdy, Maximum load capacity and extra will find it possible to build and use 
deep-ribbed Generals on hand- cushioning for equipment, load and 
operated garden tractors by Lodge & operator on power trucks by Truck- 
Shipley, Cincinnati, Ohio. Man, Inc., Jackson, Mich. 








| photorelays, employing . equipment 
that is available in the present-day 
market. The author believes that the 
explanations presented are sufficient 
so that the product designer can apply 
photorelays to almost any automatic 
control problem 

The second chapter discusses Light 
Sensitive Elements, including the 
photo-conductive cell, the photo- 
emissive tube, the multiplier type 
Wide-Base Generals roll smoothly, High-speed motor scooters by Globe phototube and the ee cell. 
silently, protect floors and floor cover- Mfg. Co., Joliet, Ill., ride easier, safer, Light Projectors and Optical Systems 
ings on food carts by Swartzbaugh on low-pressure, wide-base General are discussed in Chapter 3 and 4. 
Mfg., Toledo, Ohio. Industrials. Types of Amplifiers, and Power Sup- 
plies are then analyzed. Chapter 8 
WIDE BASE MAKES THE BIG DIFFERENCE | ‘overs Stability, Permanence and 
Maintenance, including such things 
as overall age effects, overall tempera- 
Available in assemblies of ture effects and general maintenance 
needs. The last chapter covers Typical 


tires, tubes and wheels. Cj This i lent ‘I 
: ‘ > ircuits. This is an excellent compila- 
es 6: S.0 50008 tion of data on this subject from the 


vlna: to 2000 Ib. load capacity. viewpoint of the product designer. 
5.03” SEC. DIA —4 a : : - 
For the theory underlying many of 
4.02" SEC DIA these parts, it is desirable that the 
reader consult textbooks. 
It has been the author’s objective to 


iT: : j prepare a practical treatise that would 
General Industrial Tire Conventional Tire 16 anitie he product designer to de 


16 Overol Diameter Overall Diameter on ‘ velop and apply his own photoele tric 
on Wide-Base Rim. Narrow-Base Rim. controls. 


WIDE BASE NARROW 
Process Control of Brass 


More Air Volume Less Volume a And Bronze Foundry Procedure 

More Load Capacit i 

More Stabilit ones _ eae Brass and Bronze Castings Subcom 
ae ee A und eereted 3 mittee, Non-Ferrous Metals Technical 

eet Less Cushioning Committee of the SAE Technical 


G3 Board. 100 pages, 83x11 in. Pub- 
aoe Cue Siew CHAOS... lished by SAE, 29 West 39th St., New 


Dept. 6, The General Tire & Rubber Company, Akron, Ohio York 18. N.Y. $4 son-members, $2 
THE GENERAL TIRE & RUBBER CO. _ , " 
Since the beginning of World War 


Akron, Ohio II the brass casting industry has been 
faced with many new problems asso- 














pier he rs 
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WOULD A “HAND-PICKED” SPRING STEEL 


...reduce your rejects? 





Visit us at Booth No. 512, at the 21st National Metal Exposition, Cleveland, October 17th through 21st 
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ciated with methods and procedures 
Scores of new foundries thrust into the 
brass and bronze castings business had 
to work out their own salvation or 
look to a few foundries of long stand 
ing for leadership in providing the 
most acceptable foundry technique 

An acceptable guide for insuring 
the control of brass and bronze pro- 
cedures was lacking. This volume ts 
designed to fill that void 

In view of the acceptance of the 
recommendations contained in this re 
port by so many of the brass and 
bronze casting industry's leading au 
thorities, the brass and bronze found 
ries should find the material con 
tained in this report of great help in 
working out the details of problems 
that others have had to solve step by 
step with cut and try methods 

The Sub-Committee’s recommenda 
tions cover applications, composition 
and properties of brass and bronzc 


‘Duck, Plunkett... OVERHEAD!” 3385 85.00 0a 


loying and melting of copper, brasses, 

Oops! Sorry! You can't duck overhead any more than you and bronzes; sand casting; centrifugal 
can evade taxes. But you can do something about lifting it casting; pressure casting; plaster mold 
a bit... to give you headroom. And here's how! casting method; reclamation of cast 
i ee. ae ings by repairs; and inspection spe 


It’s done by cutting away dead wood—unprofitable process cifications and procedures 


steps that can be eliminated, unproductive floor space that The book is the result of two years 
can be turned into a revenue producer, and personnel that work by the Sub-Committee in review 

can be shifted from non-profit operations. Accomplish all ing and coordinating the best methods 
three and your overhead will lift automatically, letting that could be found for controlling 


welcome profit sunshine in. the procedure in brass and bronz« 


Easier said than done? ... Not if you know about pre-coated foundries to obtain uniformity in the 

Thomas Strip—one of the most effective overhead-lifters quality of castings 

that ever happened. Pre-coated in copper, brass, nickel, 

chrome, zinc, tin or lacquer, it makes possible the stream- 
lining of your process to its two profitable essen- 
tials—fabrication and assembly. Preparation, 
cleaning and buffing, and plating . . . all three Of Torsional Vibration 
bothersome steps can be eliminated. And in addi- 
tion, pre-coated Thomas Strip fabricates easily To il Vibration Committee war 
and with uniformly high quality. SAE War Engimeering Board 578 


Discover the overhead-reducing power of pre- pages, 83x11 Publish "“ by SAE 
coated Thomas Strip for yoursel/f—in your own 29 West 394h Sf New York 18,N. 4 
shop and process. We will be glad to study your $10 non-members. $5 member 
requirements and suggest the analysis of Thomas 
Strip best suited to your product and process. A 
trial run will carry its own convincing proof. 
Write today or call: 


Evaluation of Effects 


Scope of this volume ts indi ated by 
its complete title “The Development 
of Improved Means for Evaluating 
Effects of Torsional Vibration in In 
THE THOMAS STEEL COMPANY ternal Combustion Engine Installa 

WARREN, OHIO tions 
Specialists in Cold Rolled Strip Steel The book was compiled to fill the 
great need for a concerted effort to 
amplify the present knowledge, to 
identify reliable techniques now in 
use, and to develop additional tech 
niques as required to provide a mor 
adequate and if possible simplified 


\ -—~ 
_ a7, " 
_ \ 
i 4 ( ea 7 
ie treatment of the torsional vibration 
Electrocoated with Chromi- al n ) problem 
ho | 


um, Nickel, Copper, Zinc and Several methods utilized in dealing 
Brass e Hot Dipped Tin and 
lead Alloy e Lacquer Coated ee 
in Colors e Annealed and reviewed These incluc 


with torsional vibration pews arc 
> analytical 
Tempered Spring Steel « treatments tor determining torsional 


Alloy Strip Steel « Uncoated SPEEDS PRODUCTION ...CUTS COSTS vibgation with and without aid ot 


Strip Steel e Produced to 


test >acHrements 2 
Your Specifications actual test measurements. Instrumenta 


tions, stress determination procedure, 
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RELIANCE 


SPEED Cone ADJUSTABLE SPEED ORIVE MOTOR 


SPEED INDICATOR 
« 





Conveniently-packaged, factory- 
wired VS Drives are available 
from 1 to 200 hp. Two or more 
motors may be operated simulta- 
neously from a single Control Unit. 


FROM A.C. | POWER LINE 


RELIANCE ENGINEERIN 


POINTS THE WAY 
TO TOP SPEED PRODUCTION! 


Reliance takes special pride in a record of service to industry 
which covers a period of over 40 years. Electric drives engi- 
neered by Reliance to meet all requirements of machinery man- 
ufacturers are delivering high production at low cost in plants 
of all types and sizes today. These results testify to the wealth of 
specialized experience and practical production “know how” 
which Reliance engineers are ready to place at your disposal. 


Just call the nearest Reliance office or write for Bulletin 311. 


Sales Representatives in Principal Cities 


RELIANCE tisiutiinete 
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| and design treatments, including 

damper applications, are discussed in 

. . ’ considerable detail. Instrument spe 

Wins in the cifications are suggested. Modified 

concepts in the direction of more prac 

tical procedures needed to improve 

BALL BEARING open and, where possible, to simplify the 
evaluations are indicated. 

« h The general subject matter pre- 

wit sented may be summarized under five 

topical divisions as follows: (1) 

qd Methods for calculating probable 

Hone Race wd ys natural frequencies, amplitudes and 

stresses of torsional vibration prior to 

or independent of tests of the actual 

installation; (2) Instrumentations for 

measuring amplitudes of torsional 

vibration; (3) Techniques for evaluat- 

ing nominal stresses from measure- 

ments of the amplitudes of torsional 

vibration; (4) Factors influencing the 

localized stress caused by torsional 

vibration; and (5) Factors influencing 

the total combined stress at any small 


area resulting from all modes of ex- 
ternal loading. 








ABSTRACTS 





Flame Spraying Steel 
On Light-Metal Alloys 


From “Flame Spraying Steel on Alumi- 
num,” Metallurgia (Manchester, Eng- 
land), Vol. 39, No. 234, page 342 
DURING THE PAST FEW YEARS, Con- 
siderable experimental work has been 
conducted in connection with flame 
spraying of various grades of steel on 
light alloys such as aluminum and 
magnesium. Studies have been made 
using steels ranging from the soft 
mild to the high carbon compositions, 
as well as 18-8 stainless. 
In golf, low score makes the champion. With bearings, om ge ie as * a 
: ‘ 7 : 7 4 studies on this subject has been car- 
low score in quietness is evidence of the championship ried out by a-committee of the L’Alu- 
anti-friction performance. These scores are obtained by minium Francais, la Societe Nouvelle 
measuring, in a scientific radio sound test, Anderons of de Metallisation. After a great deal 
sound of the ball bearing in operation. Recently Hoover of experimental work they have ar- 
. ; en en rived at the following conclusions on 
ball bearings were sound tested in competition with four the subject : 
other nationally known makes. Three hundred and fifty In the case of revolving components 
ball bearings, of the same sizes and quality, were tested. having convex surfaces, i.e., mee and 
Hoover Ball Bearings with Honed Raceways scored 24 shafts, - adherence obtained is not 
Anderons lower than the nearest competitor! Would the result of an alloying action but 
rather a mechanical keying with auto- 
frettage (cold working). Concave 
components require preheating before 
letterhead, will bring you a copy of the Hoover Engi- spraying can take place. 
neering Manual. Ihe principal characteristics of the 
' deposits are as follows: 
America's Only Ball Bearing With Honed Raceways _ Hardness—The deposited metal is 
; ‘ harder than the initial steel used for 
flame spraying. This is the result of 
the rapid cooling of the steel and the 


such championship performance, at a reasonable cost, HOOVER 
add to the value of your product? A request, on your aici 


HOOVER BALL AND BEARING CO. ANN ARBOR, MICH; 
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Built by fractional 


horsepower motor 


PACKAR Vv Specialists 
4 U we Li G 4 T Packard specializes exclusively in the 


manufacture of fractional horsepower 
motors. Our entire enlarged plant facil- 
MOTO R* ities . . . all of our engineering and 
manufacturing experience . . . are con- 
centrated in this single field. Manu- 
facturers of motor-driven appliances 
and equipment have long profited from 
this singleness of purpose. Packard 
Fractional Horsepower Motors are of 
outstandingly uniform quality ... can 
be delivered in greater quantities in 
less time. For fast action on your 
fractional horsepower motor problem, 
specify Packard motors—engineered 
and built for lasting satisfaction. 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


GENERAL 


PACKARD MOTORS for oe 
Compressors *® Power-driven Bench 
Tools * lIroners * Milking Machines ¢ 
Stokers ¢ Milk Separators * Washing 
Machines ¢ Furnace Blower © Water 
Pumps ¢ Oil Burners ¢* Ventilators 

and many other applications 


ORS FOR THIRTY-TWO YEARS 
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From 
Air-Cooled Power 
Headquarters 








Compact — powerful —in brilliant modern design — incorporating 
many important improvements — these new Briggs & Stratton 
models are perfected products of the world’s largest builders of 
4-cycle air-cooled single-cylinder engines, resulting from an exe 
perience record spanning more than 30 years and a production 
record of more than 4 million engines. 


These new engines set new standards of value, dependability and 
performance as “preferred power” for machines, tools and equip- 
ment used in industry, and construction, by railroads and on farms. 


Complete technical information is available on these new 
Briggs & Stratton single-cylinder 4-cycle air-cooled gasoline engines: 
MODEL “9” 3.1 H.P. 

MODEL “14” 5.1 H.P. 
MODEL “23” 8.25 H. P. 


BRIGGS & STRATTON CORPORATION, MILWAUKEE 1, WIS., U.S.A. 
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work-hardening obtained by the crush- 
ing effect of the metal particles. 

Frictional Properties—The porosity 
|of the deposited coating affords the 
interesting properties of self-lubrica- 
tion and anti-frictional effect. The 
coefficient of friction is below that of 
the same steel in the rolled form. 

A 1-mm film of deposited steel can 
be regarded as impermeable despite 
the porosity mentioned above. The 
steel light alloy — formed does 
not result in electrolytic action when 
coverage is complete. When the base 
metal is only partially covered, the 
couple can be neutralized by a band 
of zinc 

Machinability—Sprayed mild steels 
}can be machined with high speed steel 
|tools; the cutting angles and the 
utting speed should be the same as 
those used in machining cast iron 
Steels with 0.6 percent carbon can be 
machined with sintered carbide cutting 
tools 





This new technique is particularly 
interesting in cases where it is neces 
sary to lighten the weight of a com 
ponent and in such cases where alu 
minum or magnesium could not be 
used because of lack of sufficient wear 
resistance. 


Flash Losses and Cost 
Estimation in Die Casting 


Foreign Abstract from “Cost Estimation 
for Diecasting’ by H. K. Barton. Pub- 
lished in Mechanical World and Engineer- 
ing Record, August 12, 1949—London, 
England. 
Loss OF FLASH METAL IN REMELT- 
ING, loss of pieces to wastage, and 
tool time costs are primary considera- 
tions in estimating die casting costs. 
There is a 30 percent loss of the flash 
metal in remelting, due to the large 
surface-volume ratio. To overcome 
this loss, it must first be estimated 
and then an equal amount of metal 
added to the initial input. Other 
metal from cavities, runners, sprues, 
and overflows is almost entirely re- 
coverable 

Knowing the total metal required 
for a spray of castings, the metal 
throughput per hour and the melting 
rate can Be obtained. From these cal 
culations the cost of molten metal per 
pound is figured. The cost varies 
because the efficiency, and, hence, cost 
of melting varies with rate of melting. 

Primary wastage due to unsound 
castings generally run between the 0.1 
percent and 2 percent. From the 
records of the inspection department 
| the average number of pieces lost due 
| to machining can be determined. To 
take care of total loss due to wastage, 
the number of pieces equivalent to 
those lost are added to the ptoduc 
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A MESSAGE TO AMERICAN INDUSTRY ° 77th OF A SERIES 


MUDDLING 
in High Places 


I is time for men in Washington and London to 
stop toying with the problem of international trade. 
We of the democratic West are at a turning point 
in our economic affairs. A false step by either the 
United States or Britain could lead quickly to disin- 
tegration of trading between the people of the world 
as we have known it for the past hundred years. 
Recent meetings of diplomats in London and Wash- 
ington have not lifted us out of this danger. 


By two simple tests you and I can measure the sin- 
cerity of the men in Washington and in London who 
are trying to solve what they call “the dollar crisis.” 


One test applies to the British: Is Britain making an 
honest effort to re-establish itself as a real competitor 
in world markets? 


The other test applies to us in the United States: 
Are we willing to see Britain re-emerge as a strong 
competitor in world markets—even in our own home 
market —and to help her do so? 


Today, even though both countries have faced the 
devaluation test, the answer to these questions prob- 
ably is no. 


I 


The situation we face is, in fact, unprecedented. 
In every important industrial country of the non- 
Communist world, except Germany and Japan, pro- 
duction is above prewar volume, thanks largely to 
the Marshall Plan. Yet trade between nations is 
shackled as it has never been since the 18th century. 
And the shackles grow day by day. What is worse, 
two distinct trading areas—the dollar area and the 


sterling area — have grown up in the non-Communist 
world, and the gulf between them grows wider. 
What kind of leadership have the United States 
and Britain had in the face of this crisis? President 
Truman late in August wisely checked the trans- 
Atlantic bickering over the dollar crisis. But Mr. 
Truman showed no awareness of the basic question 
that the American people must soon decide: Is the 
United Stat2s able and willing to generate trade be- 
tween nations, as Britain did in the 19th century? 


What have British leaders offered us? Foreign 
Secretary Bevin and Chancellor Cripps called their 
September visit to Washington ‘“‘one of the most im- 
portant missions in history.” But they did not tell the 
British people, and perhaps do not admit themselves, 
that their Labor government must change its internal 
and external policies if Britain is ever to earn its 
living in a competitive world. 

Admittedly, the problem Britain has faced since 
1945 is a colossal one. But, in the face of its grave 
difficulties, what has Britain done? The working day 
was shortened. Welfare economics have run riot. 
High taxes have sapped incentives. Labor and capital 
have clung to their prewar psychology of cartels and 
featherbedding. Government controls and govern- 
ment trading have hamstrung private initiative. Na- 
tionalization schemes have injected politics into the 
struggle for industrial recovery. 

Thus the policies of the Labor government have 
made Britain’s adjustment to its new position in the 
world immensely more difficult. But Americans who 
attribute the danger of an international breakdown 
to British socialism greatly oversimplify the problem. 
Virtually every country in the world, socialist or not, 
faces the same dollar crisis that Britain faces. 


continued on next page 








We Americans must recognize that our economic 
strength unbalances world trade as does Britain’s 
weakness. World War II increased America’s supe- 
rior power to produce goods. It also made the United 
States more self-sufficient. Thus, while the world 
demand for American goods has risen, our demand 
for foreign goods, except for basic raw materials, has 
not increased. Today we sell more to every major 
area of the world than we buy from it—and yet we 
wonder why there is a dollar crisis. 


It is time for us to recognize that there are two fun- 
damentally conflicting pressures at work in the United 
States. One is our desire for a big surplus of exports 
over imports. The other is our desire for a system of 
free-wheeling trade around the world. We can not 
have both unless we as taxpayers wish to subsidize 
our exports. Which do we want? 


Curtis E. Calder, chairman of the International 
Relations Committee of the National Association of 
Manufacturers, says, “The battle of the foreign trade 
gap is essentially that of reconciling our urge to ex- 
port our surpluses with a reluctance to accept imports 
in payment for them... The dilemma is an uncom- 
fortable one to face.” 

II 


Here, then, are the basic questions that confront men 


in Washington and London. Does Britain really want 
expanding world trade or a high-cost welfare state? 
Does the United States really want expanding world 
trade or a huge surplus of exports? So far politicians 
in Washington and especially in London have ducked 
these issues because they are political dynamite. 


If the people of Britain decide they want to regain 
their position as a competitive trader in expanding 
world markets, here are specific objectives that men 
in London should set for themselves: 

1. Lower government costs. The British Treasury 
has asked for cuts of 5% in 1950. But a cut nearer 
15% will be necessary, even if that means fewer 
government subsidies and health services. Enterprise 
will never revive nor costs come down while taxes 
take 40% of the British national income, including 
roughly 60% of business profits. 

2. Fewer government controls. Only by removing 
controls and allocations (except on a few necessities ) 
can Britain begin to return to prices fixed by competi- 
tion rather than by government fiat. 

3. Stronger anti-monopoly legislation for both 
business and labor. Britain needs a concerted drive 


against all forms of restrictive, high-cost practices. 
This drive should put teeth in the anti-monopoly act 
and supplement it with legislation to end restrictions 
imposed by trade unions. 

4. Less restrictive trading practices. Britain should 
retreat gradually from its international barter be- 
tween governments if competition is ever to have 
free play in international trade. 

Meanwhile, if we of the United States sincerely 
want multilateral world trade, men in Washington 
must face up to four problems and hammer out 
workable solutions: 


1. Use of the International Monetary Fund to back 
a devalued pound. In time the Fund, in which we 
have the controlling voice, might be used to promote 
convertibility of pounds into dollars. 

2. Help for Britain in meeting war-created ex- 
ternal debts. This might mean support for London 
in getting a reduction of the war debts Britain owes 
India, Pakistan and Egypt, for example. To achieve 
such a debt reduction for Britain we might have to 
underwrite a part of a Southeast Asia recovery 
program. 

3. Encouragement of American investments 
abroad. Such investments should be directed pri- 
marily into enterprises which will earn dollars, such 
as the development of new sources of raw materials, 
or which will raise productivity abroad. 

4. Our own tariff barriers. Our attitude toward 
this critical issue will be the acid test of how deeply 
we believe in the merits of free world competition. 


If we really want free, competitive trading between 
the people of the world, these issues must be met and 
resolved by leaders on both sides of the Atlantic. If 
we do not want to face these issues, then let us resign 
ourselves to a world walled off into three trading 
areas: the Communist bloc, the sterling area, and the 
dollar area. So far, Washington and London have 
muddled along, except in facing the devaluation 
problem. Clarity and courage are still needed. 


President, McGraw-Hill Publishing Company, Inc. 








] 1875—Wisconsin offered a $10.000 re- 

ward to the person who would invent a 
steam carriage. George Seldon, Rochester, 
N. Y., was first and collected America’s 
great auto industry was under way 


2 


Free enterprise encourages mass production, 


Howell totally enclosed, fan-cooled 
motor—windings completely 
against dirt and weather 


sealed 
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1892 —First 
built 
drivers and wrenches. Machine tools to aid 
this growing industry soon appeared. But 
parts still had to be assembled by hand 


gasoline-driven car was 


1913—First moving assembly line was 
Charles Duryea with screw 


3 used in auto plants! Gone, now, was 
much of the labor of carrying parts. In 
1915, Howell “Red Band” Motors appeared 


by 


and soon were widely accepted in industry 


FAMOUS AUTOMOTIVE FIRSTS! 


REMEMBER? 


Today—Through the magic 

of electrical horsepower, 
more “‘firsts’’ occur almost daily. 
For example, this automatic 
boring and facing machine, 
equipped with two Howell to- 
tally enclosed, fan-cooled 
motors, automatically bores and 
faces side gear pockets of dif- 
ferential cases for the first time 
The application of specially 
designed machines, powered by 
Howell industrial type motors, 
has done much to increase pro- 
duction, cut costs, and improve 
quality in many industries. 
These rugged, industrial type 
motors are also an important 
source of power on conveyors, 
pumps, cranes, air conditioning, 
dairy machinery and other vital 
equipment. 
Are you using Howell Motors? 


supplies more jobs— provides more goods for more people at less cost. 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 




















=Howto™ == 
y Plan and Control | 


Production 1 
—for greater speed 
and efficiency 





This guide brings you tested 
and improved methods of rout- 
ing, scheduling, dispatching, 
inspecting, following-up. 


PRODUCTION 
CONTROL 


By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 
Second Edition, 284 pp., $3.50 


You can get greater v 1e at lower cost 
with these successf ul methods of producti 
planning and contr« I e book helps 
you handle more effec your everyday 
problems of ng. sc ng, ispatching 
inspecting, and following-up. Based on prac 
nee, it reflects current factory 
ore than 185 representative con 
panies in all types of industries 
It brings you the principles behind 
control systems 
and actual industrial 
alysis—budgeting 
schedule—translating 
following-up — inspection — record 
these and scores of other planning and < 
methods are analyzed and evaluated 








illustrated, 


improved 


Gives you up-to-the-minute guidance on: 
Forecasting of sales and production volume 
control of inventories and costs—methods of 
classification and identification—master route 
cards—keeping stores records—what ‘“‘control” 
means to the plant organization—and methods 
of expense distribution. Put this handy volume 
to work on your production line to help 
locate problem-are and develop a sound sys 

tem of controls for your plant 


Check these 15 “how-to” agian: 


1. The Concept of Scheduling 
Control Production 
. Dispatching 

10. Follow-u 


. Organization for 
Control D- 
on pe 
ntrol of 


3. Production 
Forecasting i. 
Product Develop- Materials 
men 12. Classift 

. Production Analysis 

. Relating Budgeting 13. 
to Production 14, 
Routing of Opera- ' 
tlons and Processes 15. 


an 
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10 DAYS FREE EXAMINATION 
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but oh—how important 


Important not only in precision 
ball bearings, but also in the lot of 
other applications where Strom 
metal balls have been doing the job 
better. Strom has been in on a 
great many ball-application prob- 
lems, and knows how important 
these two factors are for the best 
results. 


tools are different. He states 
the following 


of various 
main sources of fatlure 
common to all die casting foundries 
in approximate order of tance 
1. Mechanical 
> Me 


cores 


IMpor 
| failure of cyectors 
chanical failure of — small 
3. Overstrain of core witl 
ind galling of core 
t. Accidental 
surface 
5. Mechanical failure ot 


spruc 


6. Overstrain — or 


housing 
damage 


Strom has been making precision 
metal balls for over 25 years for all 
industry and can be a big help to 
you in selecting the right ball for 
Physical failure of larg res by any of your requirements. In size 
€rosion or and spherical accuracy, perfection 
of surface, uniformity, and depend- 
able physical quality, there’s not a 
better ball made. 


cores, pins 
distortion 


ejector or core mechanism 
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&. Loss of revis 
members 
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10. Stripping of 
holes 
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1850 South 54th Avenue 
Cicero 50, Minois. 
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Think of it! The many advantages—the resulting lower costs— whenever 
non-adjustable packing glands are used with LINEAR “‘V”’ rings. 


1. They eliminate over-tightening which causes rapid wear and fail- 
ure to the packing plus excessively high frictional drag. 


2. They eliminate under-tightening which frequently produces un- 
satisfactory sealing with consequent excessive loss of expensive 
hydraulic fluid. 


Spring-loading with LINEar fabric reinforced or homogeneous type ‘“V”’ 
rings automatically provides the correct adjustment built into the as- 
sembly. This makes it impossible for the gland to be over-tightened or 
under-tightened. Non-adjustable packing glands insure a more uniform 
break-out friction and lower running friction, assuring longer packing 
life and consequently, fewer shut-down periods to stop leaks. 


Industry needs these cost-saving improvements! And LINEAR offers 
a complete line of fabric reinforced or homogeneous ‘‘V”’ type packing 
for every service. They operate completely automatically from zero to 
peak pressures against air, steam, water, gas, oils and solvents over a 
wide temperature range. 


For lowered packing costs—for the best in sealing devices— 
Cau LINEAR. 
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...more than a QUARTER-MILLION 


top quality Unitcastings—all alike! 


As an important part of a car-loading device, these 


Stanchion Brackets required unusual resourcefulness to net 
top quality results. Two important factors—low cost, plus 
maximum strength in a limited section made the production 
problem difficult. How we solved it is a trade secret, but 
the final tabulation proved Unitcastings right for the job 
»- 265,386 pieces, all alike, accepted without one rejection! 

Unitcast will welcome the opportunity to provide a 
“cast steel” answer for your parts problem, too. Write or 
call today! Unicast Corporation, Steel Casting Division, 
Toledo 9, Ohio. In Canada: Canadian-Unitcast Steel, Ltd., 
Sherbrooke, Quebec. 


UNITCAST 





SPEED 
CONTROL 


jor 


Electrical 
Drives 


You probably read this 
authoritative and helpful 
feature article in the Jan- 
uary issue of PropuCcT 
ENGINEERING. Concisely 
written, it surveys per- 
formance characteristics 
and equipment require- 
ments. Charts and drawings 
graphically illustrate im- 
portant design factors dis- 
cussed in its 32 pages. 

For those who would like 
copies of this basic treatise 
for distribution to their 
technical staffs, we have a 
supply on hand. 

Reprints in booklet form 
are available in limited 
quantities at 25¢ each 
from Reader Service De- 


partment. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New York 18, N. Y. 





QUALITY STEEL CASTINGS 
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MODEL D-10 (1/70 H. P.) 
4-pole; Free Speed — 1740 
R. P.M; Locked Reter Torque— 
4% in. o2.; K.P. ot 1500 R. P.M. 
— 1/70; Size: 3%” squere 
3%” ever bearing housings. 











WHEREVER YOU NEED 


Smoom 


Split-second pickup to full speed . . . dependable quiet 
operation . . . trouble-free long life . . . these are but a 


MODEL D-6 

(1/100 H. P.) 

4-pole; Free Speed—1735 
R.P.M.; Locked Roter Torque 
—2% in. o2.; H. P. at 1400 
&. P. M.—1/100; Size: 3%” 
square x 2%” over bear- 
ing housings. 


few of the reasons why it will pay you to choose from 


the GI line of Smooth Power small motors for quantity MODEL A-5 
(1/250 H. P.) 
2-pole; Free Speed — 
. : : ; 3470 R. P.M.; Locked 
Long recognized for their superior quality and per- Rotor Torque — 1.2 in. 
ez.—H. P. at 2800 


requirements. 


formance in phonograph and radio-phonograph appli- 
cations, these two- and four-pole, shaded pole motors are 
compact, light in weight, and surprisingly low in cost. 
They are available for either clockwise or counter-clock- 
wise rotation, and with design modifications available 
where quantities warrant production line changes. 


For additional information, blueprints or quantity 
price quotations, write, wire or phone today. 


MODEL C-5 (1/300 H. P.) 2-pole; Free 
Speed—3370 R. P. M.; Locked Roter T. —_ 
0.9 in. oz.—H. P. at 2600 R. P. M.—1/300; 
Size 2” wide x 34” long x 2%” high. 


The GENERAL INDUSTRIES Co. 
DEPT.D + ELYRIA, OHIO 
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For E x ii R #i strong assembly- 
E x A R Al low f 







It's good business to use these extra tough screws—for 
speed in the shop and strength in your finished product. 
You get the best that money can buy at only a slight in- 
crease over the cost of 1020 bright screws. Cleveland 
High Carbon Heat Treated Cap Screws are made by the 
Kaufman Double Extrusion Process—a method that 
assures you extra strong fasteners with extra close toler- 
ance forming. Complete range of sizes from 4% to 1% 
inch diameter. It pays you to specify and buy Clevetand 
High Carbon Heat Treated Cap Screws. 


THE CLEVELAND CAP SCREW COMPANY 
2917 EAST 79TH STREET . CLEVELAND 4, OHIO 
Warehouses: Chicago, Philadelphia and New York 


Write for our time-and-money-saving Stock List 


When you need these “BRUTE” size 


large diameter cap and set screws 
(1% to 1% inch diameters) 


Check with Cleveland 


Many Sizes carried in Stock 
1020 Bright and High Carbon Heat Treated 











Pt = | 


ORIGINATORS OF THE 
KAUFMAN {(\ LL PROCESS | 
YRUSION | 

Specialists for more than 30 years in 


CAP SCREWS, SET SCREWS, MILLED STUDS | 


| 
Ask your jobber for Cleveland Fasteners 











A handy reference 
on formulas for... 


¢ STRESS 
¢ STRAIN 
¢ STRENGTH 
of materials 











ERE’S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples 
includes the results of intensive analyti- 
cal and experimental work ... presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer. It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data on 
the mechanical properties of materials 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 
f Marhis University of Wisconsin 


366 pages, 6 x 9, 43 éllustrations 
SECOND EDITION, $4.50 


PRODUCT DEVELOPMENT SERIES 
This practical book takes you from 
basie definitions through clear state- 
ments of general principles, and right 
on to facts, figures and formulas for the 
calculation of stress and deflection. You 
get everything from the principles of 
superposition and least work to formu- 
las for elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 


—for straight beams, circular rings and flat plates 
under a wide variety of conditions of loading 
and support 


for curved beams and torsion members of various 
sections 


for thin- and thick-walled pressure vessels 
—for rollers and other bodies under direct pressure 
for columns 


for slender bars and thin plates in which failure 
occurs through elastic instability 


SEE IT 10 DAYS—FREE 


1 McGraw-Hill Book Co., Inc., 330 W 42dSt., N.Y. 18 : 
i] Send me Roark's FORMULAS FOR 4 
& STRESS AND STRAIN for 19 days’ ex i 
4 minatior n approva In 19 dave T will 
1 $4 . n ' 
i ' 
1 ' 
1 ' 
1 ! 
' 
§ Nar H 
SS Aiba ' 
g Addr 4 
; City Zon State 1 
' 
- Company 1 
1 Position FPE 49 - 
} Books sent on approval in U. S. and Canada only. 1 
ee ne eee ee ee | -—-. 
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Photography can make this page 


this 


ee 
te 


——_ 


small 


IT’S DONE WITH MICROFILM MAGIC 


INY AS IT IS, the little rectangle above is 
this page in black and white—as it appears 
on microfilm, Everything there, condensed to a 
mere spot, but ready to be brought back full size 
with all its features intact. For photography can 
reduce tremendously without losing a detail. 
Industry can use this ability of photography to 
reduce, in many ways. 


You can use it to save space and speed up refer- 
ence. With Recordak or Kodagraph microfilming 
you can debulk files of drawings, data, and docu- 
ments by 99% —keep film records at hand for quick 
full-size viewing. 

You can use photography to compress the oper- 


ation of a giant, widespread industry into a motion 


Functional Photography 





—is advancing industrial technics 


picture, ready to be shown any time for instruc- 
tion or promotion purposes. You can pack a mam- 
moth press, a whole process, into a can of film, 
travel it where you will, show it time and time 
again, accurate in every detail. 

All this and much more because photography 
can condense. And because it has many other 
unique characteristics as well, photography is be- 
coming an increasingly important tool all through 
science, business, and manufacturing 

You may be looking for a way to improve meth- 
ods of recording, measuring, manufacturing, and 
selling. If vou are, be sure to investigate the abili- 
ties and advantages of photography. 


Eastman Kodak Co., Rochester 4, N. Y. 


y 


aa 


~ Kodak 





This Phenolite Insulator* 


licked our 







production 


headache 


Required: 


A material with very high insulation resistance under 
all atmospheric conditions—-with good mechanical 
— and ready machinability. Phenolite, lami- 
nated plastic, with all these qualities, plus—was the 
perfect answer. 





In your development of efficient, economical 
products, it pays to investigate 

About one-half the weight of 

aluminum, possesses an unu- 

sual combination of proper- 

ties—a good electrical insula- 


d 





. tor, great mechanical strength, 
ALaminated PLASTIC high resistance to moisture: 
ready machinability. Sheets, 
Rod, Tubes, Special Shapes. 


A tough, horn-like material 
an with high dielectric and me- 
NATIO chanical strength. Excellent 
machinability and forming 


#Ys 


qualities, great resistance to 


& 


wear and abrasion, long life, 
light weight. Sheets, Rods, 


Tubes, Special Shapes. 


Phe first fish paper dev eloped 
for electrical insulation. 
Strong, smooth, flexible, with 


| INSULATION excellent forming qualities. 


High dielectric strength. 
Sheets, Rolls, Coils. 


To help you solve your specific development problem— 
available without obligation— National Research and Engi- 
neering Service. 


NATIONAL VULCANIZED FIBRE CO. | 
WILMINGTON DELAWARE 
Offices in Principal Cities 


Since 1873 
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aes ag WISC 
= galley 








aansunces is acm Une 
of 
PRECISION-MADE 


| STEEL 
PIPE 
PLUGS 


Accurate... High Strength .. . Economical! 
Tourek’s new line of standard countersunk pipe plugs 
gives you the favorable physical characteristics of 
specially selected steel in combination with precision 
automatic screw machine production — resulting in the 
highest quality at costs which are competitive to old 
style plugs. 

Standard stock sizes, available with National Pipe or 
Dry-Seal threads are: 44", %", 42", %4" and 1”. 

Tourek pipe plugs are available on special order in alloy 
steels, aluminum or brass in sizes up to 25%" diameter. 


Send today for literature which gives complete specifications, 


J. J. TOUREK MFG. CO. 
4701 W. 16th St., Chicago 50, Ill. 












ESTABLISHEC Pie) 
FAMOUS BALL’ JOINTS 


MAKERS OF QUALITY 
SCREW MACHINE PRODUCTS 





Job for 
WISCONSIN -2-céocea Engines 


This farmer-owner tows his mobile 200 amp. ‘“'Shield-Arc 
Junior’ D.C. Welder, manufactured by The Lincoln Electric 
Company, Cleveland 1, Ohio, directly to the scene of break- 
down. Handy and economical for small or large farm repair 
jobs, the generator of this unit is rated at 200 amperes with 
a normal welding current range of from 40 to 250 amperes. 
All-weather, heavy-duty power is supplied by a 4-cycle, 4- 
cylinder, model VF-4, Wisconsin Air-Cooled Engine, rated at 
22 hp. at 2100 r.p.m. .. . another typical example of power 
in the 2 to 30 hp. range where Wisconsin 4-cycle singles, 
2-cylinder, and V-type 4-cylinder engines are specified for all 
types of equipment built by several hundred manufacturers. 


ONSIN MOTOR CORPORATION 


largest Builder f Heavy Duty A 








*¢ 
a, 


aa: 


$ 
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FAWICK-EQUIPPED MACHINES 














Fawick Air-Ring ‘ ee Ae ead 
Clutch or Brake : were = = 3 + 
Type E Fawick Air-Ring Brake on 42” x 18” Farrel 
Calender at Crown Rubber Co., Fremont, O. 


















Time-wasting clutch adjustment down time is practically 

















eliminated on Fawick-equipped machines. The moving 2 Fawick Airflex elements used for auger and 
propel drive clutches on Self-Propel Trench 
Filler made by All-Purpose Spreader Co., 


matic tube and the friction shoe assemblies—adjust auto- Stysia, Chie, 


parts of this Fawick Clutch—the rubber-and-fabric pneu- 


matically and compensate for wear. 

The smooth engagement action of this Fawick Clutch 
eliminates sudden shock loads which damage machinery. 
Controlled torque starting can be obtained with a simple 
modulating air valve. This type Fawick Clutch is ideally 


suited to continuous slip applications. 
For specific recommendations for your 
machines, write to our Engineering De- 
partment today. Address Dept. PE. 


Fawick Air-Ring Slip Clutch on Dekinker at 
Acme Steel Company, Riverdale Works, 
Chicago, Illinois. 










Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 
DISENGAGED POSITION 














ENGAGED POSITION 





Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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Mass Production makes Allis-Chalmers Power Units 
cost less to buy and to service. 


-toown 


because they are mass produced along 
with engines by the thousands for tough 
tractor service. Users benefit from these 
savings, as well as interchangeability of 
parts and other advantages of mass 
production. 





A-C Power Units run inexpensively on gaso- 
There are further savings in getting line, low-grade fuel, natural gas or butane. 
exactly the power needed. Any power re- Their ‘‘tractor service” stamina keeps them 
quirement can be filled economically with on the job during critical work periods— 
the five sizes of A-C Power Units—15 to avoids loss of valuable time due to shut- 
110 b. hp. They can be used singly or two downs, helps build product acceptance and 
or more together. good will. Service facilities are nation-wide. 


Get all the facts on rugged, high-torque A-C Engines 


for dependable, /ow-cost power. Our power engineers will LLIS a CHa LMERS 
gladly help select the correct unit for your needs. 
T 


RACTOR DIVISION — MILWAUKEE 1, U.S.A. 





SEE THAT OFFSET? 


That makes this job “unusual"! 


WHEN this small Nichrome wire rheostat 
is assembled, an electrical contact slides 
from one end to the jog on the other. 








There it stops. The extra 8-coil offset 
never touched by the contact, is there to 


complete the rated resistance. 


SERVICE 


ott 












a 


PROBLEM: Wind this offset into the spring 
economically-at the same time maintain 
tolerance so that assembly in a porcelain 
base may be done with dispatch. This 


+ 


happened to the customer's entire satisfac 


tion. 


soseesgrzas227 
—reo "66 2&8 


WELCOME are all your “unusual @ DESIGNING 
jobs.” Welcome also are ordi @ FABRICATING 
nary runs, which receive the @ FINISHING 
same careful attention. So... . MAYSTEEL PRODUCTS, INC. 
- . 740 N a ! 7123 
for fast, intelligent service, send BIT *- KEE 3. Be, ona 
us either! Piants at 
MAYVILLE, SHEBOYGAN 
HARTFORD, WISCONSIN 


SPRINGS & SCREW MACHINE PRODUCTS J) MANUFACTURERS & 
THE PECK SPRING COMPANY 33 Summit St., Plainville, Conn. DESIGNERS OF 


(Ready Now, with our compliments, new SMA Standards for Mechanical Springs 


nee e nese eesesescececensseessssessessesssnssssesscescscssccsscscssscesssesscesesscscecsssesssessesscssssessssss 


Complete 
spring 
actual size 








METAL SPECIALTIES 
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ELECTRO DYNAMIC MOTORS 





Extra Care at ‘The Heart of the Motor” 
Assures You Longer Service, Greater 
Operating Dependability 
ELECTRO DYNAMIC INDUSTRIAL MOTORS are 
built in a wide range of types and sizes...1 to 
250 H.P. Shown above is an E.D. Drip Proof 
Industrial Motor. For use under ordinary indus 


Every E.D. industrial motor receives specialized attention at the windings 

—‘the heart of the motor.” This extra care and superior insulation mate- 

: , sa rials give Electro Dynamic motors the plus qualities of great reliability 
trial conditions not requiring protection from and long life. 

y ape te eo a E.D. motors have long been known for staunch dependability in the 

toughest of all power installations—aboard great ships at sea, under unbe- 

| lievably severe operating conditions. Now the fine craftsmanship and 

sturdy construction features of these famous E.D. marine units have been 

Other Types of incorporated in a versatile new line of E.D. industrial motors, designed to 


bring to your electric power installations the same stamina and trouble- 


ELECTRO DYN A MIC free performance that have characterized E.D. products since 1880. 


Get the facts on Electro Dynamic industrial motors. You'll - pers 
H that such rugged, carefully made motors can be competitively priced! 
Industrial Motors Write today for illustrated literature. 










SPLASH PROOF TOTALLY INCLOSED TOTALLY INCLOSED 


(Fan-Cooled) (Non-Ventilated) 
For installation where the motor is For dirt-laden atmospheres, espe- For use in exceptionally dirty at- 
subjected to splashing liquid or hos- cially where the installation requires mospheres, particularly when metal- 
ing down for cleaning. a motor of compact dimensions. lic dust is present. 






Also a Complete Line of DIRECT CURRENT ia L F Cc T R @) 
Mot dG tors. Literat Lt ft. 
jotors an enerators. Literature on Keques' DY | A tA | Cc 





Industry is learning what marine engineers have known since 1880 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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Standard’s Locknuts and Lockwashers 
are made to stay . you can't shake 
them loose. They're easy to apply, dur 
able, and can be used again and again. Order 
Standard Locknuts, Lockwashers, and Adapters for 
your application of ball and roller bearings ; 
S.A.E. Standard, A.B.E.C. Standard, Heavy-duty 
and Specials. 

Locknuts in sizes N-00 through AN-40. . . Multi 
prong Lockwashers in sizes W-00 through W-40 
. . . Adapter sizes 7-9-11-13 for shaft sizes 1; 
Vin, TERY, 24)". .. standard shaft collars, sizes 








Fapatunert 


Ya", Se", 34, 7a’ and 1”. Order now from our 
complete stock. 








Model G Indicating 
Thermometer, rigid 
stem type; center 
back connection. 
Priced from $18. 


Solel 4. i'h ar. va cele 4')7-¥-1.13 oat, lon 


148 W. ST. CLAIR ST., INDIANAPOLIS 4, INDIANA 








Auto-Lite Indicating Thermometers are 
made in many types and sizes to meet 
the need. Typical applications are re- 


frigeration equipment, heating units, 














diesel engines, processing tanks, dis- 
pensing cases and other equipment 5 QU | ET . 

where temperature is a factor. Mail cou- ’ i a 

pon for catalog showing the many styles | | 
and types of Auto-Lite Thermometers. | P 0 Ww FE be F U L, a [ | A B LE LU 


THE ELECTRIC AUTO-LITE COMPANY ae Se 


INSTRUMENT AND GAUGE DIVISION Wherever you need dependable, electrically actuated 
TOLEDO 1, OHIO movement, Soreng TT type Solenoids are the answer. 
——— | Patented design TT type plunger and double shad- 
ing coils assure whisper-quiet operation and a 
smooth, powerful stroke. No power drop-off at any 
point! Soreng Solenoids are really reliable because 
they're custom engineered and quality built for your 
application. Attractive production-line prices. Avail- 
able in push or pull types—for constant or intermittent 
duty. Stroke and pull to meet your requirements. 





eae 


THE ELECTRIC AUTO-LITE CO., 
Instrument and Gauge Division, 
Toledo 1, Ohio 
Please send your illustrated catalog, describing the various 
styles and types of Auto-Lite Indicating and Recording 


For full engineering data, write Dept. N910. 


Thermometers. 

NAME ; sa aachtaeicsaaibbieashtsedleddacvaashsanhaisecseeseseeialalia LANUPACT 
COMPANY ie e = 
ADDRESS RATION 


MAIN PLANT. 9555 EDEN AVE., SCHILLER PARK, ILLINOIS 
BRANCH PLANT. 231 STONE ST., FREMONT, OHIO 


= 
ov: 
we 


[Indicate purpose for which thermometers are required] 
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In today’s highly competitive appliance mar- 
ket, it’s not always possible for a manufac- 
turer to hold to the course of action and 
product specifications originally plotted. 


Very often after he places an order with a 
supplier, unforeseen developments pop up to 
necessitate changes in design or quantity. 
Frequently schedules must be modified on 
short notice to meet new requirements. 


So, as part of developing an organization that 
places customer satisfaction above all else, 
Delco Products has acquired the faculty of 
working under pressure to take care of last 
minute changes in specifications and schedules. 
It’s this flexibility—together with modern 
facilities, sound experience, and a thorough 
appreciation of all problems confronting a 
manufacturer—that makes Delco Products 
first choice of those who need quality appliance 


A. DELCO MOTORS 


Site, DELCO PRODUCTS 


DAYTON, OnI0 











Division of General Motors Corporation, Dayton, Ohio 


Sales Offices; CHICAGO « CINCINNATI - CLEVELAND - DETROIT - HARTFORD 
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up from the minor leagues 


Stainless steel has now moved up to the 
major leagues. Advances in strip mill tech- 
niques have plaved an important part. Now. 
CRUCIBLE, using the best of these accented 
modern techniques. plus exclusive one= of 
its own ...is producing stainless by specialty 
steel production methods at the busy Mid- 
land Works. In the first mill specifically built 
for the production of stainless. top steel 
specialists are putting to good use $18.000.- 
000 of new tools and buildings. When the 
leader in the specialty steel ficld applies 
specialty steel production methods to stain- 


less, you can rightly expect) that from 


CRUCIBLE vou'll get the best that a half 


century of experience and modern tools can 


prov ide. 


The new mill will produce stainless in 
widths of !2” to 50” inclusive. in all gauges, 
grades and finishes. This is important news 
to users of stainless steels. because with 
frent Tube Company joining the organiza- 
tion, you can get stainless from Crucible in 
every form: sheets. strip. plates. bars, wire, 
forgings, castings and tubing. Crucible offers 
comprehensive data sheets and unsurpassed 
metallurgical service. Your) inquiries are 


wel ome, 


iaG Pexinston Ave. New York 17. N.Y. 
Branches, i arehouses ¢ ) viiors in Principal Cities 


CRUCIBLE 


comes 
stainless 


sheet 


and strip 


* 


fi 


rst name in special purpose steels 


hot and cold rolled ae SHEET AND STRIP 


t 


LOY « MACHINERY © SPECIAL PURPOSE + STEELS 
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Wagner Va OA | 


by years of service! 


dependable... 
trouble-free! 


os 1930, when Wagner started manufacturing Heat is effectively carried off from all parts of the 
steel-frame drip-proof motors, they have been motor. 

proved—by years of hard usage in industry after These motors are available with either sleeve or 
ball bearings. They are completely drip-proof 
when mounted in the normal horizontal position, 
and by rotating the endplates are still drip-proofin 
the sidewall or ceiling horizontal positions. 


industry. 
Today this time-tested design is available in poly- 
phase motors through 326 frame size. The motor 


frames are formed of heavy rolled steel, shaped to ; see a 
Bulletins give full information on the complete 


line of Wagner Motors. Twenty-nine branches, 
see : A , located in principal cities, are ready to assist you 
fan draws in air through the openings in the front whenever you have a motor problem. In addition, 
endplate, forces it through these passages and out almost 500 authorized motor repair shops provide 
through the endplate openings on the drive end. speedy, nationwide service facilities. 


Wagner Electric Corporation 


6406 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


accurately center the stator core and to provide 
passages for adequate ventilation. An auxiliary 


Consult Wagner Engineers on all Electric Motor Problems 








se * ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE PRODUCTS ¢ 
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For Top Performance.. 


i 
/ =i 


¥: 
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Long Service 


! 
” 


i 







squirrel 


Century 


driving a conveyor. 


\/y horsepower 


cage, gear motor 


Match the Speed and Power 
Requirements of Your Conveyors With 


C2t2 GEAR MOTORS 


a conveyor shown here is driven by a Century 
Gear Motor which provides the correct power and 
speed to handle the output of a punch press. 


Century Gear Motors are available in sizes from 1/6 to 
1!/, horsepower to provide many combinations of power 
and speed. The right combination on your materials 
handling equipment will help to coordinate your pro- 
duction, reduce handling costs and increase efficiency. 


Century Gear Motors are engineered to maintain the 
high torque slow speed shaft in rigid alignment. Mount- 
ing feet are an integral part of the rugged, compact 
gear housing—providing a strong rigid unit. 


Specify Century Gear Motors for all your slow speed 
requirements. 
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Popular types and standard ratings are 
generally available from fa 
branch office stocks. 


waron® 


CENTURY ELECTRIC CO. 1806 Pine Street 


Offices and Stock Points in Principal Cities 


Propuc 


ctory and 


St. Louis 3, Missouri 
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another €-D development... 


a strong, lightweight, LOW-COST tubing 
for your electrical applications 














Spiral Tubing—one of the many developments that have helped bring television 
into the mass market. Recently introduced by Continental-Diamond laboratories, 
it is ideal for electrical, radio, and television applications where a good dielectric 
tubing with high strength and lightweight is needed. It is available in a variety 
of sizes and grades to meet requirements for low moisture absorption, forming, 
riveting, drilling, tapping, etc. 
It is another example of why it pays to see C-D first in your search for the 
right plastic. C-D Plastics provide practical combinations of mechanical, elec- 
; trical, and chemical properties—structural strength, lightweight, moisture, heat 
and corrosion resistance. For fast delivery, or help with material selection prob- 


lems, call your nearest C-D office, any time. 





BRANCH OFFICES: NEW YORK 17 © CLEVELAND 14 @ CHICAGO 11 © SPARTANBURG, S.C. @ SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 @ IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


, 
( yontinental | aomond FIBRE COMPANY 


Established 1895... Manufacturers of Laminated Plastics since 1911—NEWARK 40 « DELAWARE 
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Pail A WIRE THAT’S GOT 


Roebling 
Cold Rolled 
Spring Steel 


cimpe ad lished ind strawed; or 
QUALITY THAT BRINGS ECONOMY a pmnee ae See. 


Have your Roebling representative 
YOU KNOW what happens when you hoebling Cold Rolled Spring Steel you select the 1 t cold rolled 
use Wire uniform in gauce Crain With carbon content above 0.40 el, or round or shaped Wire 
analysis, t mper ind finish. You sav you can now get Roebling Cold Rolled for outstanding performance and 
time and money... production goes Jed and hard rolled unt mpered rthwhile economy on your produc 


. stoppages and rejects come down in bright finish. In the higher carbon products. John A 
And those are the reasons why mor ranges it is available tempered y, Trenton 2 


1 ! 
| Cl, 1h Se al 
and more manufacturers are adopting less tempered; tempered and polished 
WRITE OR CALL THE ROEBLING REPRESENTATIVE AT YOUR NEAREST 
ROEBLING OFFICE 41ND WAREHOUSE 
ftlanta, 934 As * Boston, 51 Sleeper St. ® Chicago, 5525 W. Roosevelt Rd. ® Cleveland, 701 ROEBLI te 
St. Clair Ave * Denver, 1635 7th St. ® Houston, 6216 Navigation Blvd. ® Los Angeles, 216 
Ss. Alameda St. ® uw York, 19 Reet St. * Philadelphia, S. llth St. ® Pittsburgh, > W. North 


Ave. * Portland, Ore., 1032 N.W. Mth Ave. ® San Francisco, 1740 17th St. * Seatele, 900 First Ave. '’ A CENTURY OF CONFIDENCE 
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good reasons 
why you should 


specify 








Honevw 


) 
Propuct 


4) Enclosed Overload Relays . . 
yet field adjustable, 


problems and maintenance. 


2] Electric Interlock... assures safety of holding cir- 


cuit, 


€) Efficient Arc Chutes... afford quick arc blow-out 


and low contact temperature. 


- are tamper-proof 


4 


Open View, Showing 


Easy Accessibility. 


o 8 8 O 


Closed View, With Cover in Place. 





HONEYWELL STARTERS and CONTACTORS 


ee Interchangeable Coils... greatly simplify stocking 


Powerful Solenoids... provide direct and positive 


action on opening and closing. 


Silver Contacts... are steel-backed and spot welded 
. can easily be changed. 


Rubber Mounting . . . absorbs solenvid vibration 


through a six-layer cushion. 


Easy Installation . . . because case 


knockouts are conveniently located. 


is roomy and 





Honeywell Motor Starters and Contactors are com- 
pact and sturdy. designed to give long-life and main- 
tenance-free operation, They are ideal for control 
panel operation... but are built to “take it” under 
the most severe conditions. The 8 reasons add up to 
the kind of reliability that you have to have. so 
specify Honeywell the next time you need Starters 
or Contactors. 


Your local Honeywell engineer is as near as your 
phone. Call him in today for detailed information . . . 
or write for deseriptive Bulletin SAT150. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4459 Wayne Avenue, Philadelphia 44, Pa 


Branch offices in 73 principal cities of the 
United States, Canada and throughout the world 








FOR BETTER PRODUCTS 
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For 92 years Tyer has been doing remarkable 


things with rubber. Tyer originated WHITE RUBBER and 
ELASTIC WEBBING. Tyer’s war products ranged from giant 
pontons to tiny earplugs made to a tolerance of one thousandth 
of an inch. Today Tyer leads in SERVICE to INDUSTRY. Many 
of the country’s finest products have vital rubber parts made 
by Tyer. These famous manufacturers know that Tyer does 
unusual things with rubber. 


If there is a rubber part in your pro- 
duct (old, new or proposed) Tyer 
technicians will give you the utmost 
cooperation in putting all Tyer’s 92 
years of experience at your service. 
Ask the Tyer representative. Write to 
us in Andover or to the nearest branch. 





resilient, oil and weather resistant rubber 
compound to protect heavy trucks 
from road shocks. 


Tyer 


% ANDOVER, MASSACHUSETTS 
159 Duane St., NEW YORK 189 W. Madison St., CHICAGO 3-252 Gen. Motors Bldg., DETROIT 


A shock insulator made by Tyer of a high-grade, | 
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How to 
organize, operate 


and control 







product- 
design 
engineering 
department 














Here is a book that will 
show you tested methods 
to facilitate production 
and reduce costs in your 
engineering department. Designed to minimize 
paperwork without sacrificing control, this book 
outlines the basic functions necessary to all suc- 
cessful engineering departments, large and 
emall. These fundamentals are discussed in full 
to clearly point the way to smoother operation, 
higher production and greater economy in your 
organization. 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 
Congulting Industriel Buginecr ; Formerly Chief Bugincer, 
Booth : Admmiahetratio: Bugt 
neor, The Ryen Aeronautical Compeng 


337 Pages, 6 x 9, $4.00 


MeGraw-Hill trial and 
Sates 











This pre guide analyzes each step of pro 
cedure by successful engineering nin 
ments to o handle prime functions and ish 
basic control. In its fifteen chapters you are led 
through a complete 





study of your prob- 
15 Helpful lems relative to or- 
° nization, 
Chapters: cost control, drawings, 
1, Organisation rt numbering, cata- 
- pace oging, print centrol 
4. Cost Control and many other im- 
5. Planning portant subjects. It ex- 
6. plains m is found 
7. Drawing and Re- superior in delegating 
8 weg ey authority, apportioning 
* and Titk Blocks duties and avoiding ov- 
9. Drawing Release erlapping between sec. 
10. Drawing Print tions. Over 150 charts 
Por and diagrams assist 
neering Informa- you ia clearly under- 
tion standing the methods 
12, Drawing Changes | described. The infor- 
: mation in this book 
14. General Services applied to your organ- 
15. ae of ization will result in 
lanagemant maximum _ efficiency 
and cost reduction. 











10 Days FREE Examination—Mall Coupon 





MoGraw-Hill Book Ce., 330 W. 42 St., NYC 18 

Send me Thompson's ENGINEERING ORGANIZA- 
TION "AND METHODS for 10 — examination 
on approval. In 10 days I will send $4.00, plus a 
few cents postage, or book postpaid. (Post- 


POCMIOR. 2. ccccccccscesesscoes ses FPE-10-49 
Books sent on » approval in U, S. and Canada only. 
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FLEXIBLE Shaft 
COUPLINGS 


TRADE <> MARK 


NOW —a Larger Line 
with 
NEW LIGHTWEIGHT 
ALUMINUM ALLOY CASINGS 


To Insure 


* Continuous Lubrication 











* Longer Life 

* Greater Safety—and 
* Protection against abrasive 
and corrosive action 










! 


= 
Ny 





large bearing area 


qm Q for greater capacity 
end. The double strand Dia- and longer life of 


Type A Casing has a pliable 
lubrication seal at each hub 


mond Roller Chain affords coupling. 





; 


yi iy 
mari 


i 








| 
fw 
| 





os 


GET THIS NEW 
BULLETIN NO. 19 


Complete data on the enlarged Diamond 
Coupling Line and the strong but light- 
weight aluminum alloy revolving casings are 
included in new Bulletin No. 19. This Bul- 
letin defines the application on various types 
of equipment according to character of load, 
horsepower and other usage conditions . . 
A copy for your files will be mailed on 
request — write or send the coupon today. 
DIAMOND CHAIN COMPANY, Inc., Dept. 
443, 402 Kentucky Ave., Indianapolis 7, Ind. 





















FLEXIBLE Ts 
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“You have a wide choice of 
B&W MECHANICAL TUBING 
Seamless (hot finished and cold drawn). 
Welded (from hot or cold rolled strip). 
Carbon, Alloy, and Stainless. 
Up to 8%” O.D. in full range of wall thicknesses. 


Open-hearth and electric furnace steels, includ- 
ing aircraft and magnafiux qualities. 
Unannealed, annealed, tempered, normalized, or 
otherwise heat-treated as required. 


As rolled, as drawn, as welded, beed removed, 
turned, scale-free, and polished. 


... BECAUSE a tube size is 
available to closely fit your 


individual requirements. 


THE BABCOCK & WILCOX TUBE COMPANY 
GENERAL OFFICES: BEAVER FALLS, PA. 
PLANTS: BEAVER FALLS, PA. AND ALLIANCE, OHIO 


TA-1518-M 
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electro zinc coated | Hl | N 5 ] E E L 


withstands toughest fabricating operations 


@ The upper photograph shows how a 14” x 414” 
piece of .0135” Electro Zinc Coated CMP Thinsteel 
was twisted tight and completely reverse twisted 
fifteen times. Below is shown the test sample 
straightened out after the fifteenth reverse twist. 


The microscopic view shows a section after this 
gruelling test. Note that the tough, ductile, 
high-purity zinc coating still adheres tightly to the 
steel, its smooth, lustrous surface unmarred by 
flaking, peeling or cracking. 


Here is proof that, whatever your fabricating 
operations, Electro Zinc Coated Thinsteel will come 
through unharmed. 


If your product needs the corrosion resistance of a 
superior zinc coating — or if you can make it more 
attractive to the market by using zinc-coated 

steel, it will pay you to look further into 

Electro Zinc Coated CMP Thinsteel. 


TH | N S] F FI facts We'll gladly send you a sample to make 


your own tests. 

Extra-Long Coils 
— less downtime 
Extremely Close Tolerances y 
- more parts per ton the | 
Wide Range of Physicals and Analyses : Cold Metal Products co. 
tailored to your needs YOUNGSTOWN 1, OHIO 

Gauges as Thin as .001” 


— strength with lightness 


NEW YORK @ CHICAGO ¢@ DETROIT © ST. LOUIS ©® INDIANAPOLIS @ LOS ANGELES 


) | 
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eonout ® 


Automobile Manufacturers’ 


“cowed” . 
rita Why did 3 large 





Switch to “COMPO” 


FOR CLUTCH RELEASE SHAFT BEARINGS? | 





*NAMES ON 
REQUEST 

















They found “COMPO”: 


1. Saved the cost of two grease fittings, the time for drilling and 
lapping, and eliminated the need for frequent lubrication. 


2. Simplified design problems, speeded assembly and resulted 
im trouble-free operation and minimum maintenance. 


Made from pure metal powders, “COMPO” Bearings are die- 
formed to shape, alloyed at high temperatures, finished to exact 
dimensions, and vacuum-impregnated with lubricant. They can be 
depended upon for countless hours of trouble-free operating serv 
ice. Self-lubricating qualities make them ideal for use in inacces- 
sible spots. The lubricant is sealed in, free from dirt, and an even 
lubricating film is always present 

“COMPO,” and other Bound Brook Bearings, are showing 
savings like these not only in other automotive applications, but 
wherever moving parts must run true, smooth and 
friction. made existing 
hundreds of sizes in stock for prompt shipment 

Whatever may be your bearing requirements, consult a Bound 
Brook engineer. Mail the coupon below today. We've saved time 


from 


dies; 


free 


Thousands of sizes can_ be from 


and costs for others. We can do the same for you. 


Many types of structural parts can be made of 
“COMPO.” On lar; 


Jects 


e volume requtrements, thetr use 


real sarings by eliminating machining nor 


maliyv needed lo hold required tolerances 


BOUND BROOK OIL-LESS BEARING COMPANY 


BEARINGS - BUSHINGS | “ri WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 














Bound Brook Oil-Less Bearing Co 
Bound Brook, N. J 


I would like to talk to one of your engineers about 


PE 10-49 


COMPO" Bearing Stock List 
Title 


0 Please send me a copy of your 
Name 
Company 


Street 


250 








At 


Occasionally engineering 

resourcefulness can spotlight an otherwise 
plain industrial product with a new and unusual use... 
such as the case of this Woven Wire Conveyor Belt installation 


in a duck brooder. 


Newly hatched ducklings, it seems, have to be kept moving to 
be kept alive Placed on this specially built woven wire belt 
moving at a slow rate of speed, the ducklings remain there for 
continually treadmilling away from the falling end 
By-product recovery 
is aided by the open mesh 


eight days... 
of the belt. Mortality rate dropped to zero 
. . . duck droppings for fertilizer... 
of the woven wire belt. 


Even if you don’t operate a duck hatchery, call in a Cambridge 
engineer whenever you have a problem concerning the movement 
of materials or products during processing. Let him explain the 


superior construction features oe 
CAMBRIDGE Woven Wire Conveyor Belts 


This illustrated 130 page 
catalog—-FREE—to men 
concerned with produc- 
tion control. WRITE 


TODAY. 


Cambridge Wire Cloth Co. a) 
* Cambridge 10, Maryland 


NEW YORK « BALTIMORE ¢ PITTSBURGH + SAN FRANCISCO 
BOSTON + DETROIT « CHICAGO « ST. LOUIS « HOUSTON 


Department P - al 
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The constant UNIFORMITY of Mueller 
Brass Co. Red Tip Rod saves tools, 
grinding and “down-time”. Brass Rod 
users throughout the United States 
and abroad know this and they con- 
tinue to use it year after year. THEY 
ARE ACTUALLY PINNING MORE 
PROFIT TO THEIR COST SHEETS. 


STREAMLINE PRODUCTS ¢ 
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There isn't any mystery in the manufacture of FREE TURNING Brass Rod. 

But, there are two intangibles that do produce quality Rod, and 
these are UNIFORMITY and “know-how”. 

During the past 32 years the Mueller Brass Co. has specialized in 
making FREE CUTTING Brass Rod, and during that time has acquired 
a certain “know-how” that cannot be expressed or measured. This 
“know-how”, together with constant UNIFORMITY, are the only ‘secret’ 
ingredients. The chemical composition, structure, temper and mechani- 
cal properties are so closely controlled that no perceptible variation 
in machinability is noted from rod to rod. 

We are constantly producing Brass Rod that will meet any specifi- 
cation. If you want it for knurling, we make it—or for deep drilling, 
thread forming or for bending, expanding or flaring—or just an 
all-purpose, extra-fast, easy-cutting Rod, we make it. Our Technical 
Engineers and Laboratory are at your disposal any time. 


Millions of pounds of brass rod are manufactured in our mills each 
month. Shipment can be made at once from our large factory stocks. 


MUELLER BRASS CO. 


PORT HURON, MICHIGAN 





lh bi ila 
wae 
> Dif STER STRIKES 


FOR FASTER The 


ASSEMBLY 


ot 
UCL 


{ the mar 

Wirebound Boxes and Crates come / ] | behind the DISASTER 

to you as flat mat units, ‘/, assemble | . EG EE hy . Ted 
Most sizes are ready to pack in less / J | J > —“ IN THE HEADLINES 


than a minute. Wrap-ar 











a cause—and when disaster 








ewhere along the line 
» didn’t think through to 


e of 


FOR sssemme # $y x me ene CASH-ACME 
— tre Automatic Valves 


. AW.CASH VALVE MANUFACTURING CORPORATION 


EAST WABASH AVENUE DECATUR, ILLINOIS. U.S. A. 


ebounds will deliver you 
ds safely and at lower cost.* 





You get over 40 years of engi- 





neering and precision gear cut- 








Bae CAPITOL 
MAKES... turns your blueprints into gears. 


LK NSO LZ t Ww P SPUR Our engineers can also give you 


eves: valuable assistance in designing 
o 


ting experience when Capitol 





i:f->) @2 oma -7-y ge + production run gears for your 


HELICAL 
60 W rebound Plants —\ a particular requirements. Specify 
em U FOR LOWER TOTAL SHIPPING COSTS a Capitol made gears for the ma- 


“Send for free book nia plete det of Wir 


tages, technical features and de bes how Wirebounds are designed spe 


MITRE chines you design and be assured 
AND of quality gears promptly de- 

MANY OTHER peas 

cifically to meet your requirements. Mail coupon today! TYPES OF iveread,. 

GEARS 


Wirebound Box Manufacturers Assn., Room 1820, Borland Bldg., Chicago 3, Ill 


[1 Send Booklet of Product Information [7] Send a Sales Engince SEND US YOUR PRINTS TODAY! 








AUTO ENGINE WORKS 


337-P NORTH HAMLINE AVE. © ST. PAUL 4, MINN. 


me 
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Sharon Steel engineers have developed a 
special alloy for use in the manufacture of 
saw blades for wood saws. This alloy com- 
bines all the qualities necessary in the manu- 
facture of top grade products. It is hard 
enough to withstand severe punishment — yet 
tough enough to hold an edge far longer than 
steels customarily used for this purpose 


Like all Sharon Quality Steels the alloy is 
rigidly controlled and inspected assuring you 
the best — the most uniform product available 
anywhere. 


So keep in mind this special alloy and re 
member, too, that Sharon produces such pop 
ular saw steels as high carbon cold or het 
rolled and alloys open hearth or electric 
furnace. 





When you need saw steels—specify Sharon 
Quality. You have only to call your nearest 
Sharon office and a Sharon salesman will 
meet with you at your convenience. 


>” 


wa SHARONSTEEL — 









- SHARON STEEL CORPORATION 
PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, MILES, O10; 
MICHIGAN; BRAINARD STEEL COMPANY, WARREN, ONI0; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND : 
& CORE CO., MT. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.) MORGANTOWN COKE WORKS, MORGANTOWN, W. VA, JOANNE 6 
COMPANY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperege 
Electrical Steel Sheets—Hot Rolled Annealed and Deosidized Sheete—Gelvanized Shee Sheets—Enameling Grade Steei—Welded Tubing—Galvanized and Fabricated Steel § 
Steel Strapping, Tools and Accessories. 


DISTRICT SALES OFFICES: Chicago, Iil., Cincinnati, O., Cleveland, O,, Dayton, O., Detroit, Mich., Indianapolis, ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Pe 
Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., St. Louis, Me., Montreal, Que., Toronto, Ont. 





Recent Developments in 


PLASTICS 


AND 


... the most ae line RUBBER 


of speed reducers from any , , 
ee eee New materials and their char- 


to give you maximum dé ~ acteristics, processes and tech- 
pendability ... and economy ©. 5 : ; 
from start to finish. niques, and applications 


developed since the war are 





reviewed in a 32-page report 
which appeared in the April 
1947 issue of Product Engineer- 


ing. 


This valuable reference for 
design engineers summarizes 


working data on 


Polytetrafluoroethylene 
Modified Styrenes 
Polyethylene 

Vinyl! Plastics 


Plastics-Synthetic Rubber 


On the job at the recently redesigned James ~~ 39 * : ) Combinations 
H. Gray Milling Co., Franklinville, N.Y. ) 105, : . 4 - 
plant, above, is one of a battery of feed ee He Si ; Synthetic Rubber 


mixers employing Winsmith 40V vertical type Nylon 
reducers. Dairy and poultry feed, in batches re Hy 

of 2 tons each, are thoroughly mixed by this rs Li x? Silicones 
40V assembly in less space than ever before. 


The 40V and 6 other sizes of the vertical Cellulosic Plastics 


unit give a flexibility in horsepower of from is js 
.19 to 81.51 . and reduction ratios from 5.1-1 to Thermoplastic Laminates 
50,000-1 and up. General dimensions are shown here _ 
from a typical Winsmith 148 catalog page. os 
Our ENGINEERING SERVICE is at your disposal. Merely out- tructures 


line your problem and our trained engineers will help you. Protective Coatings 
HAVE YOU OUR LATEST CATALOG? 


Our latest edition, No. 148, will be supplied without obliga- il bl t 25 h f 
tion. It will help explain why WINSMITH Speed Reducers avaiable a ¢ each from 


Reprints in pamphlet form 


have been more in demand during the past year than ever 


ate Readers’ Service Department 


PRODUCT 


WINFIELD H. SMITH 


ote) 300) 7a 0) eee | ENGINEERING 


330 West 42nd St New York 18, N. Y. 


111 ELTON STREET 
SPRINGVILLE .. . Erie County ... NEW YORK 
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the performance of 


anna “% Valves 


For tubing or piping . . . for small air or hydraulic 
cylinder control . . . for pilot control of larger 
valves ... and for many other uses, 
Hanna %” Valves are perfectly suited. 


HANNA ‘e” UNITITE JR. VALVES 


They are packless, permanently tight and made 
for years of dependable service. The Unitite Jr. is 
designed for 4-way operation but is adaptable for 
3-way use by plugging one port. Available in stand- 
ard (illustrated), column and manifold mounting 
styles, operating with pressures to 500 p.s.i. 


HANNA 4” FOOT PILOT VALVES 


Foot-operated valves provide hand-free 
control of small cylinders or automatic control 
of large cylinders through a Hanna Mastair 
Valve. The double pedal unit (illustrated) gives 
full control of both directions of cylinder. Single 
pedal valve provides semi-automatic cylinder 
control. 


HANNA Ye” PILOT VALVES 


Three-way Pilot Valves in cam, lever or 
push button operated types are small, fast and efficient for direct control 
of small cylinders or automatic control of large cylinders through a Hanna 
Mastair Valve. Cam operated units feature a spring loaded roller which 
can be actuated by a straight line or rotary cam. The roller can be rotated 
90°. In the lever operated valve (illustrated), the lever can be rotated 90°. 
Push button units are compact, 
space-saving and ideal for 


many applications. Sead for Catalog 251 
New Hanna Valve Catalog gives full si32 


information on these and other valves 
in Hanna’s complete line. Send for 
your copy today. 


Za 
FE) Hanna Engineering Works 
ee 
HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS . . . VALVES .. . RIVETERS 


1765 Elston Avenue, Chicago 22, Illinois 
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©, when he heard that a 
could eliminate 500 Ibs. of dead weight. But his company 
J a E> a oO < 
had avoided magnesium... thought it was a “prima donna” metal, (~ & hard to 


a 
fabricate. So he decided to get the facts for himself from Aluminum Company of 
~AS sm 
America, light metal headquarters. He found that easy shop practices 
make handling magnesium no problem*...that every month industry utilizes over 


a million pounds of this featherweight ~ metal... He got valuable books 


on designing ' and fabricating magnesium... plus the technical aid he 


needed. Now his company is putting the heat on y) GF competition with a strong, 


super-light trailer floor made of specially designed American Magnesium Extrusions. 


— 7 


XS The “prima donna” turned out to be a star! *No change in insurance rates. 


These two, free books on magnesium and our broad technical experience can 
help your products, too. Write Aluminum Company of America, sales agent for 


American Magnesium Products, 1702K Gulf Building, Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 
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FLAME-RESISTANT 
LIGHTWEIGHT 
ECONOMICAL 
VERSATILE 


COLORFUL 


TOUGH 


Housing is molded in two nesting parts 
gating reduces finishing operations. vields 


r 


Pir 


Another Design First 


* 
a 


attained with ‘‘Hercules’’ Flame-Resistant Acetate 


a 


First device of its type to be molded with ‘Hercules’? Flame 
Resistant Acetate, the IRO Electric Deodorizer also becomes the 
Laboratories approval. 


*ay aso*® 


the first commercially available model to obtain Underwriters’ 


¢ 
%, 


RC 


¢ 


‘Hercules’? Flame-Resistant Acetate gives the housing of this 


unique deodorizer its impact strength, its attractive ivory color, 
Propuct 





as well as the all-important advantage of a truly self-extinguishing 
material which can be rapidly injection molded. 


ENGINEERING 


Housings and similar applications utilizing ‘“‘Hercules’’ Flame 
OcrosBeEr, 


Resistant Acetate are bringing added sales appeal to a growing list 
1949 


of electrical appliances. Our technical staff invites inquiries on 
improving your product with a quality Hercules material. 


HERCULES POWDER COMPANY 


004 Market Street, Wilmington 99, Delaware 


= 
PROBLEM: To find a refrigeration compressor 


Se TRACING CLOTH 
SS THAT DEFIES TIME 


SOLUTION: 


deterioration. 
ro 








@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
ore still as good as ever, neither brittle 


Cia IMPERIAL 
MORG ANITE | rerdpenciies vyinearstfercitec’ TRACING CLOTH 
REFRIGERATION svnnevuneeve sane sem eave mannan sen NE 
COMPRESSOR BLADES 


HERE’S LOCKING 
The substantial savings on maintenance and ACTIO N ] 
replacement costs made possible in the operation z 5 


of cooling compressors is only one example of 
Morganite effectiveness in increasing efficiency. : . 
Morganite valves, seals, rings, slides and other aC P, Metal locking 
self-lubricating components provide a ready : ' 
solution to many stubborn mechanical problems, 
Morganite has frequently offered the one practical 
answer to industry-old problems of design. 





Not necessary for bolt to come 
through nut. Locking ring on 
‘ bottom of nut. 
FOR DETAILS consult the Morganite MI . 
CATALOG Catalog in Sweets File for Product De- Thread fit NOT important. 
signers, for engineering counsel or spe- . . . 
cific proposals, call in a Morganite sales OF t ssgey Vibration and shock will not walk 
engineer. There is no obligation ¢ nut off—will only force locking 


os ‘ ring farther into bolt threads. 
me: a Bolt stretch, wear, moisture do 
* , not affect gripping power. 
y . 


: Up to softening point of the 
NCORPORATED | & ‘ 
cx i. he eon + wae oben Pee metal, high temperatures do not 
. 3 _— lessen locking grip. 


Red - a 
now! 


Crushed locking ring prevents 


passage of gas and liquids. 
Cross-section of An-cor-lox and bolt 


showing locking ring ofter “4 Nut con be re-used many times. 


SEND for TEST SAMPLES x Available in high, thin, cop or 
ond CATALOG a= spanner designs. 


AN-COF lox ct Mi 


Manufacturers of Morganite Carbon Brushes for all motor LAMINATED SHIM CO., Inc.. An-cor-lox Division, 1410 Union St., Glenbrook. Conn. 
generator applications, and Morganite Carbon Piles AN-COR-LOX NUTS + SHIMS + SHIM STOCK - STAMPINGS 
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NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep Your Library Up-to-Date 


(1) HARD KUBBER AND PLAS8TICS— 
can Hard Rubber Co., 11 ag ~ 

New York 13, N. 56 
pasa yeical, chemical and ‘tectrizal 
tech sizes and 
ae talecloation procedures and typical 
cations of hard rubber and eight 
special plastic materials. 


= sheets, tubes, rods 

neludes a comparison 

physical, electrical, and mechanical prop- 
erties. 


(13) A-C MOTORS—U. 8. Electrical Mo- 


a uate & line of locks, —- and lock 
switches for doors, cabinets, 


handles, hinges, lock ca oth 
lated handware items. *Dimenstoned draw- 


ings and tions given as well as 
photographs. 


Ge = FRACTIONAL HP MOTORS — 
(2) METAL SCREEN—The C. 0. mga tors, Inc., 200 E. Slauson Ave., Los Holtzer-Cabot, 6 Am 
Mfg. Corp., Southport, Conn. Bulletin, 54, Calif. Bulletin wy 8 pp. Presents 
pp. Presents Lektromesh, a metal eT the Uniclosed ae plas pees gen- 
formed by the el m of pure eral pepe eee ailable power 
ratings \% to 20 hp, con Raving tion types 
asbestos-protected windi normal 
castings, annealed laminat and other 
design advantages. 


either synchronous or ind 
we 4 s/08 hp, with either ball 
Ss, and with —- gear 
redhead oy dy as one 
revolution per minute. 


4) ae jy! TEEL PLATES—W. J. (17) BALL AND BOLLER BEARINGS— 
Holliday & Co, Inc. pactenspete. Ind. The Gwilliam Co., 360 Furman S8t., Brook- 
Bulletin 905. Pp. "Gives fications lyn 2, N. Y. Ca 25, 16 Shows 
and uses of bps . ie of ro and Pain thrust, 
steel plate available Gives 
in. and thickn er speci- 


(3) SHIMS, LOCKNUTS, AND STAMP- 
INGS—Laminated Shim ‘Co., Inc., Glen- 
brook, Conn. Bulletin, 8 pp. Gives de- 
sign details, specifications and uses of 
laminated shims. Also shows ee and 

—— of special locknut de- 
omen She company’s metal oS ta- 


special 
. a and price list among o 
fications. 


(18) ABRASION - RESISTANT ALLOY 
STEELS — ee Brake Shoe 


such as cams, dies, 
racks, etc., and can be hardened up 
to 400 Brineil. 


(15) sacnrve, DEVICES—P & F. Costa American panqanate 
4) TRANSMISSION BELTING—U . Diy., The American Hardware Corp., N Heights, Ill. alietin, 
ee. ey KK Center, gid York Britain, Conn. Catalog K396, 52 pp. Shows mends alloy steels or 
vers the 

of flat ws with special attention to 
| heey a ‘or analyzing drives and uti- 
izing fla’ R.. ¥. or non-endless belting. 
teats & list and two of the most 
common V- 


(3) PRESSURE GAGES—Hellcold Gage 
Div., American Chain & Cable Co., Inc., 
Bridgeport, Conn. Bulletin, 16 Bhows 
construction of pressure _—, w ay bom Write in circle number of item => 
the usual ‘spun gear describing one catelog wanted 
Nome. 


movement to give a more accurate, more 
lasting instrument. 


irons for the impact 





HOW TO ORDER — Two post cards are printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 


| pgallibee tice ete, cio appeal Puch wReadiny = Long erga ghee onde Ms - 


Write in circle number of item 
describing one catalog wonted 








6) COATED STEEL opunte rae 
teel Corp. Midd: Bulleti 
12 pp. ‘ells how 











yh ems join, we! = 
ide: eee sae pet Os epereey 
one r, 





Title 
PRODUCT ENGINEERING, New York. 
Not Good after Dec. 1, 1949 








» MBCRANBDAL, paaeeues GAGE— 
W. C. Dillon & Sap Aue. 6410 W. Harrison 


st. Chi 
struction and 
ff EA or 


wood 0 measu: 
loads, not fluid pressure. 


(8) ELECTRIC POWER DRIVES—Ster! 

ing Electric Motors, Los Angeles 22 Calif. 
Bulletin 168, 8 pp, and Data Section 70 
71, pp. Shows construction details of 
Li RE 8 and normal 


single phase motors. The Data Section 

gives full engineering information and 

specifications. 

(9) HEAT TREATING STAINLESS 
Steel iddletown. 


10-49 








Write in circle number of item 
describing one catalog wonted “> 








CS 








vow 


Add 








Title 
PRODUCT ENGINEERING, New York. 
Not Good efter Dec. 1, 1949 


Title. 
PRODUCT ENGINEERING, New York. 
Not Good after Dec. 1, 1949 
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sehen 





charts 
treatment 


(10) beh eyure-—s. im Stokes Ma- 
chine Co., 5900 y Philadel 


et, 
plete line of Sickes 
cludli 


re-_- — 4 


‘eee 
1 ssstawe =f 
Peer 


Dis ale ena 


(11) HEAVY DUTY CASTERS — The 
Bassick Co., Bridgeport 2, Conn. Bulletin, 
4 pp. Features line of precision-made 
easters with 5, 6 and 8 In. wheels, made 
of semi-steel, forged steel, and with rub- 
ber tread. Casters are made in both a 
and swivel types for loads up to 2,000 
pounds. 


(12) LAMINATED PLASTIC MATE- 
RIALS—The_ Formica Co., 4613 

Grove Ave., Cincinnati 32, Ohio. Bu ‘ 
16 pp. Describes Formica, a laminated 
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and abrasion combination found in ball 
mill liners and grates. Charts and pic- 
tures describe characteristics of these 
alloys. 


(19) SOLDERLESS WIRE beg BA 
aft-Marine Products, rs 1523 N. 


* selector to in 
ypes of solderiess 
Gives applications 
fastening procedures for each type. 


(20) GLASS CYLINDERS—Dunbar oy 
Cc Dunbar, W. Va. Bulletin, 6 pp. 

ers ng ee 

diameter and from 4 3/16 

Cylinders are avail- 

, ground, or ground and 


(21) COLD WORKED 
La Salle S$ ~ oo Chi 
chure, 36 Discusses 
an es 


STEEL BARS— 
80, Ill. Bro- 


finished carbon steel bar Vv high 
strength, free machinability, minimum 
warpage, and good wear resistance. 


(22) METAL MOLDINGS AND SHAPES 

Products Div., Dahlstrom Me- 

r = Jamestown, N. Y. Cata- 
log 9, 154 pp. Gives full <- rofiles of 
over 2,000 Poliea moldings an pes, in- 
cluding channels, angles, aang panel mold- 
— stops, casings, mullions, oe chan- 
nels, and other related shapes. Has com- 
plete index. 


iving the shape 
fndustrial ae tube fittings. Also gives 
a size table. 


ge)! SUSSt Stee, GAGES AND ADAP- 
8—Air ss 60 EK. 42nd 8t., New 
York 17, N. Cu 


taway 
drawings B.S construction 
and operation 0 i for hydrogen, 
oxygen, acetylene, and nit m service in 
ows adapter, 
jes and related gas 
control equipment. 


(25) BEARING MATERIAL—The Wel- 
Met Co., Kent, Ohio. Bulletin 102, 4 
Lists size ifications of self- 
ricated 

mental, emergency, and sma 

applications. aes listing of solid and 
cored bars and plates. 


(26) egy et COATINGS—United 
Chromium, Inc. 51 E. 42nd St., New = 
17, N. Y. * Bulletin, 4 pp. Describes four 
erense of organic coatings developed for 

rroston control, chemical resistance, and 
Seavey duty industrial painting. They are 
adhesive, elastic, scuff resistant, and have 
a good surface 


(27) METAL HEATING PROCESS — 
Selas Corp. of America, Erie Ave. and D 
St., Philadelphia 34, Pa. Booklet, 80 pp. 
Gives the complete story of Gradient heat- 


ing, a fast, gas heating process. Gives a 
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description 4 the method, with its ad- 
vantages; the metallurgical considera- 
tions; and 

tubes, billets and stri 

the process in eonnestion with forgings, 
Ma , Welding, indirect and patterned 
eat. 


(28) SCREWS—United Screw and Bolt 
Corp., Chicago 8, Il. Bulletin, 12 pp. 
Shows a line of “Clutch Head” screws 
with flat and oval cask heads, and hexa- 
gon, fillister, pan, and truss heads. Also 
hole sizes 
for three types of tapping screws. 


(29) a elgg RESINS — Hercules 

Powder ane Wilmington, Del. Catalog, 

20 pp. Gives uses and physical properties 
40 of synthetic 





ek fully. 


(30) FLUID MAGNETIC CLUTCTES— 
Duncan ley, ao 785 — Ave., 
Buffalo 7, N. Broch 


oe Gives 
design features, installation, ra ‘ormance, 
applications, aieerye and design objectives 
of fluid magne —- for servo- 
mechanisms. These units are essentially 
ye torque controllers tndapendent 


(31) ELECTRIC PLUGS, RECEPTA- 
ACLES AND CONNECTORS—Russell & 
oe o ants 125 Barclay St.. New_York 

Catalog EL 49- 2s, 12 Pp. "shows 
liustrationa dimensional drawings and 
ordering i information on automatic lock- 
ing plugs, receptacles, and cord connectors. 


her ¥. aa gig AND COMPRESSORS 

p Bi Benton Harbor 2, Mich. 
Bulletins 8" pp. ictures, specifications and 
uses of rotary air motors, compressors and 
pumps for o na! equipment use. Mo- 
tors are available tn two types, four sizes, 
up to three horsepower. 


(33) FRACTIONAL HP MOTORS — 
Franklin Electric Co., Inc., Bluffton, Ind. 
Catalog 102, 8 pp. Features motors for 
heating and pump indus high torque 
capacitor motors, and gen Pp 
tors. Sizes vary from % to 
power. 


(34) AIR, HYDRAULIC CYLINDER 
CALCULATORS — Hanna neering 
Works, 1765 N. Elston Ave., Chicago 22, 
Ill. Two calculators. Working on on ‘slide 
rule principle, one calculator gives com- 
plete engineering data for selection of air 
eylinders and the other for hydraulic 
cylinders. 


(35) VARIABLE SPEED DRIVES—The 
Master Electric Co., Dayton 1, Ohio. Bro- 
§ pe Shows line of all Lm | cw 
nfinitely variable speed d 
er ratings up to 3 hp, with roa | 
rat a up to 8 to 1. Shows construction, 
application, and remote control cperetion. 


(36) SPECIFYING ALLOY STEELS — 
Joseph T. Ryerson & Son, Inc., 16th and 
Rockwell Sts., Chicago, Ti Booklet, 24 
pp. Tells how to specify and buy alloy 
steels to guard against getting the wrong 
alloy, errors in heat treating, or break- 
down due to use of wrong steel. Explains 
the end-quench hardenability test, and 
lists the pro les of standard types of 
alloy and steels. 


(37) FLEXIBLE METALLIC HOSE—At- 
lantic Metal Hose Co., Inc., 123 . 64th 
St., New York 23, N. Catalo; 
pp. Presents metallic hose made 
or galvanized steel. This line of hose is 
either the seamless or interlocking type 
and can be used with superheated steam, 
hot or cold oils, chemicals, exhaust, com- 
pressed air, or hydraulic control. Also 
pone couplings and flanges. Gives speci- 
fications, construction, and application. 


(38) BEARING METAL—Bearium Metals 
Corp., Rochester 4, N. Y. Stock list, 4 

. Shows weights of over 750 sizes of 
cored and solid bearing bronze bar stock 
up to 10 in. in diameter. Called “Bearium 
Metal,” material is used for bearings, 
bushings and thrust washers. 


mo- 
horse- 


(38) INDUSTRIAL COUNTER—Streeter- 
Amet Co., 4101 N. Ravenswood Ave., Chi- 
cago 13 in. Bulletin, 4 pp. Gives applica- 
tions of counter which is actuated by an 
electrical pulse or signal from a contact 
switch, photo-tube and amplifier, or metal! 
detector. Will also register any change 
in electrical intensity. 





... the screw that stays flush with success! 


Holo-Krome Flat Head Socket Cap Screws are made 
to serve a dual purpose. They must fasten thin sec- 
tions to each other or to a thicker section, often of a 
different material. They must also fit flush to allow 
clearance for moving parts. The universal accept- 
ance of H-K Flat Heads for this exacting job is 
proof of their unfailing performance. Old hands 
know that H-K Screws will do the job any time, 
because Holo-Krome’s only business is to make the 


finest screws .. . better. 


H-K Flat Heads stay flush with success because of 
their accuracy and positive holding power. Rolled 
threads with Class 3 Fit assure a quick start. 
The precision fit of key and socket affords maxi- 
mum leverage in minimum space. H-K Flat Head 
Socket Cap Screws are completely cold forged from 
Hetraspan* Steel for the ultimate in strength and 
reserve stamina. PERFORMANCE? .. . ask the 


men who use Holo-Krome. 


*a special analysis heat treated alloy steel scien- 
tifically held to exacting Holo-Krome specifications 


HOLO-KROME 


Compleitly Cold Foged ~% iY * Sockel Scuew Puoducid 


ne . 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. 
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WUNDILAUNID 
WELDING 


for SPEED and ECONOMY in 
Assembly of Any Combina- 
tion of Metal Stampings... 


FOR THOSE 
BLIND 
SPOTS... 


Particularly useful 
in positions diffi- 
cult to reach in as- 
sembly as shown 
in this illustration. 


yy SELF LOCATING 
QUICKLY POSITIONED 
The Midland Welding Nut can be readily 
assembled to parts, either as a subassembly 
or on line assembly. Where parts can be 
handled fast enough a feeding mechanism can 
be attached to the welding machine for maxi- 
mum speed in assembly. 








Investigate! You may be able to use Midland 
Welding Nuts profitable. Write, wire or phone 
us today. 


Experiment in Space 


with time tested components... 
High speed movements 
extreme temperature ranges 
severe shock characteristics 
Design engineers are profitably investigating 
the possibilities offered by 
miniature ball bearings for such applications 
if you are concerned with these problems 
our catalog will interest you 





3) MINIATURE /rcisionBEARINGS 


= CORPORATED 
‘ “KEENE, NEW HAMPSHIRE, U.S.A. 











CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 





Daxdk-\LOwaREY 
{achine Ge 


corporation 


A subsidiary 
of the Din ie Cup Co 


@ DESIGNERS 

Write: AND BUILDERS OF 
DIXIE-COWDREY SPECIAL PURPOSE 
Fitchburg, Mass. MACHINERY 


Telephone: Fitchburg 5200 








sites PRODUCTS. 


: 6660 Mt. Elliot Avenue 





 worto’s LARGEST MANUFACTURERS OF AUTOMOBILE FRAMES — 


Detroit 11, Michigan’ 
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FORGIN GS | 
STAMPINGS 


DIXISTEEL forgings and stampings ore made of carefully analyzed eel produced in ow 
own open hearth turnaces. They ore of highest quality ond strength. 


Send us your prints or specifications for forged or stomped port, and we wil! be pleased 
to submit our estimate tor production 


ATLANTIC STEEL COMPANY 
DIXISTEEL,) 


P.0.BO 1714 , ATLANTA 1.GEORGIA 
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OR THIS FREE SAMPLE KIT! 


“dy TYPE 
Self-retaining at 
panel-edge locations 


FASTENING HEADQUARTERS 


TRADE MARK 
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“LATCHING” TYPE 
Self-retaining at 
mid-panel locations 


Shakeproof “SPEED NUTS” outperform ordinary nuts in 
all three basic elements of fastener performance... 
speed of assembly, ease of tightening and resistance to 
vibration loosening. They tighten quickly and provide 
a positive, vibration resistant thread lock without ex- 
treme torque. 

And, when the “SPEED NUT” principle is incorporated in 
specially designed fastening devices, performance ad- 
vantages—and savings— multiply! The two Shakeproof 
“SPEED NUT” Types illustrated here, specially designed 
to simplify assembly at hard-to-reach fastening points, 
typify the advantages of “engineered” application of the 
“SPEED NUT” principle. Test Shakeproof “SPEED NUTS” in 
your particular application . . . see how you can save! 
Send for your free testing sample kit today! 
SHAKEPROOF, inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 339, Illinois. 


Shakeproof 
SPEED NUTS’ 





Cut Polishing Time I VOUR WIRE CLOTH 
Improve Surface Quality \iuseias 
with “LINDE” FINE ALUMINA POWDERS 


Now, you can choose the type of finish you want, 
free from microscopic pits and scratches. on metallic and 
non-metallic surfaces. And you can get these superior ” 
results in a fraction of the usual polishing time by using 
ultra-fine LINDE abrasive powders. 

Because of extremely uniform particle size and form. 
smaller amounts of LinpE Fine Alumina Powders go 
further. You can use them directly from the container 
without expensive preparatory steps—or compound them 
with waxes and other vehicles to suit your néed. 

Two types are available. Type A is a quick-acting 
powder of hexagonal structure and sapphire hardness. 
Type B produces a still finer polish, almost as quickly. 

Linpr Fine Alumina Powders may be the answer to 
your polishing problems. They have already gained 
acceptance in polishing metallographic specimens, gem- 


stones, and other materials. Call or write any LINDE NEWARK 
f° ACCURACY 


office to find out how these powders can be used to 


sonare —— RS OE ree - 


advantage in your particular polishing applications. Our fabricating department is fully 
equipped to manufacture fabricated wire 
cloth parts to your specifications, with 
production runs being a specialty. And if 


you would like any assistance in designing 
Type A Type B the wire cloth port or in the selection of 
ra : a he cloth to b L i i 
mical Composition. . Alpha Al,O; Gommo Al,0, t e clo ° e used, our wide experience 
in this work is yours to call upon. 
Particle Size (approximate) 0.3 Micron Less than 0.1 Micron Note this, too: we do the entire job from 


The term “Linde” is a trade-mark of The Linde Air Products Company 





Hardness (Mohs) the weaving of the wire cloth itself through 
9 all the necessary cutting, fitting, stamping, 
punching, forming, binding, welding and 

Crystalline Structure .. Hexagonal soldering. You will find Newark materials 
and Nework workmanship of a high quality. 


(Equivalent to crystalline material) 


let us quote on your next requirement. 


EJ ewark 





. 
THE LINDE AIR PRopUCTS COMPANY ire Sloth 
Unit of Union Carbide and Carbon Corporation COMPANY 
343 VERONA AVENUE © NEWARK 4, NEw SERSEY 


30 East 42nd St., New York 17,N.Y. [fi Offices in Other Principal Cities 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 
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Typical of many Wyman-Gordon developments is this complicated mag- 
nesium forging used in the wing structure of one of Uncle Sam’s latest 
fighting planes. 


Modern transportation on the ground and in the air requires the maximum 
use of forgings. For greatest strength with minimum weight and uniformity 
of quality no other method of forming metal competes with the forging 
process. 


2 ) 
ii 
' ; 
} 
\ 

i ‘ 

A 

i : 


Are you taking full advantage of the constantly growing range of forgings? 
Wyman-Gordon forgings all the way from five up to one thousand pounds. 


Standard of the Industry for More Than Sixty Years. 


WYMAN - GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U.S. A. 


DETROIT, MICHIGAN 
== -. = SSS SS 
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This 714 ton Rose life 
truck literally “stole 
the show” at the 1949 
Shriner's Conven- 
tion in Chicago. It is 
Hannifin equipped. 


lim 


a 2/7 NL 


TFN 
Aydraulee 


CYLINDERS 


IMPROVED DESIGN. Universal end caps for easy 
installation and simplified piping. Full +ring 
piston construction; tight-sealing, honed, pre- 
cision type. No tie rod design. 


““TRU-BORED’’ AND HONED. Exclusive Hannifin 
long stroke honing process; satin finish. All 
parts interchangeable. 





TYPES FOR EVERY PURPOSE. 12 standard bore 
diameters, 1” to 8”. Any length stroke. 
11 standard mounting styles. With or 
without cushions. 


ENGINEERING RECOMMENDATIONS. Backed 
by more than forty years of leader- 
ship in the field. 





INFORMATION 


+ HANNIFIN CORPORATION 
| 1125 So. Kilbourn Ave., Chicago 24, Ill. 


Send Bulletin No. 110 “Hannifin CT Have represen- 
Hydroulic Cylinders”. tative call. 


AIR CYLINDERS ° 
PNEUMATIC PRESSES + 


—In Material Handling Equipment 
—In Construction Machinery 
—In Machine Tools 


Irs a better product when it’s Hannifin equipped! 
Hannifin Hydraulic Cylinders are unexcelled for preci- 
sion construction, precision performance. An improved 
type of high pressure cylinder, they are built especially 
to meet the requirements of makers of finest machine 
tools. Yet they are equally economical and practical for 
all kinds of applications where smooth, full-power 
performance and long-lasting, 

maintenance-free service 

are important. ASK FOR 

RECOMMENDATIONS. 


It works while you “run™! The agitator in this batch trailer built by Littleford Bros., 
Cincinnati, Ohio, is operated by a Hannifin hydraulic cylinder to keep the mix from 
hardening until used. 

“One machine does the work of TEN” describes this special Hannifin equipped 10 
spindle milling machine built by The Ingersoll Milling Machine Co., Rockford, Il. 


HYDRAULIC CYLINDERS . 
HYDRAULIC RIVETERS « 
Nationwide Sales and Service 


HYDRAULIC PRESSES 
AIR CONTROL VALVES 
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More and more machinery 

parts and assemblies are being 

produced in welded steel form. This 

diesel engine base is typical. In your manu- 

facturing activities, need will arise for a good 
source for Steel-Weld Fabricated parts. The Mahon organi- 
zation invites your inspection of its complete facilities for 
Steel-Weld design engineering, production, and rough or 
finished machining. A source ready to serve you well, 
regardless of what your requirements may be . . . a source 
from which you may expect a smoother, finer appearing 
job, embodying every advantage of Steel-Weld Fabrication. 


| 
i 
| 
| 
| 


THE R. ¢€¢. MAHON COMPANY 
Detroit 11, Michigan 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


6 Se Aa pein ees byes 5 on bois 
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GREATER RIGIDITY OF WELDMENTS 


improves machine performance 


By BURKE PORTER 
Chief Engineer, Porter Machinery Co. 
Grand Rapids, Michigan 





Foremost in planning our changeovers 
from cast iron to welded steel for our 
woodworking machines is the objective 
of giving our customers better and better 
performance ... more and more quality 
for the dollar. 

harks Picter Constant improvement of our products 

by welded design now affords a valuable 

safeguard of our 50-year reputation as leaders in our field. 


One of our machines—the Porter Facing Planer—is shown 





in Fig. 1. This illustrates the ‘“‘before’’ and ‘‘after’’ of change- 


over to welded design. 





The need for permanent accuracy and rigidity of our 
products makes weldments highly advantageous because 
their rolled steel is more than twice as stiff per unit of cross- 
section as Cast iron. 

This basic advantage of welded steel can be demonstrated 
in the case of the table top of our facing planer as shown 
in Fig. 2. The cast top formerly used weighs 410 lbs. and 
when supported at three corners sags 0.070” at the fourth 
corner. The redesigned welded steel top for the same size ma- 
chine weighs 320 Ibs. and under the same test sags only 0.014”. 


This rigidity enables us to maintain a tolerance of .001” for 





flatness and to do this with a less bulky supporting member. 








We feel that the flexzbility of welded design is also a great . 
advantage, permitting us to provide different machine sizes Fig. 1. Porter Facing Planer. Top: Former design showing 
the heavy base plate which serves no other purpose than to 
unify the planer and overhead feeder sections. Bottom: Welded 
steel design in which the rigidly braced and stiffened planer 


with simple variations in fabrication. These special sizes 
would be prohibitive with castings. Of course, our basic 


welded design must be planned with these broad customer section is also the base for the overhead feed apparatus. No- 


needs in mind. purpose, costly weight has been eliminated. 


Fig. 2. Left: Set-up for demonstrating rigidit weld of 3 laner. Center: Unsupported 
corner of former ! F 4 el dec f t igs only 0] g*? 


The above is published by THE LINCOLN ELECTRIC COMPANY in the interests of progress. 
Machine Design Studies are available to engineers and designers. Write on your letterhead to The Lincoln Electric Company, Dept.38, Cleveland 1, Ohio. 
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See what you can do with your present equjement... 


... AND 
Kodagraph Autopositive Paper ... AND 
You can produce positive photographic hodagraph 
copies directly from all types of originals pt Paper 


without a negative step, without 
darkroom handling. Simply expose this K di: A Ci C0 ty 
revolutionary new paper in your direct- 0 ala ontact lon 
a blueprint machine . . . develop Kodagraph Contact Paper assures improved 
a standard photographic solutions. You'll get sharp, reproducible results, lowers production costs with any type of 
masters” . . . with dense, ink-like lines on a durable, evenly contact photocopier. It reproduces your office work 
translucent base. Intermediates . . . that are of original quality, or drawings in dense photographic blacks. brilliant 
or better... that produce sharp, clear blueprints and whites . . .on a non-curling, high-quality paper base. 
direct-process prints at uniform, practical machine speeds Kodagraph Contact Cloth gives you reproductions t 
... that are photo-lasting in the files. maximum durability. Its highly translucent white base 
assures fast, even printing in 
the production of blueprints 
or direct-process prints. 


Kodagraph Reproduction Materials 


You can do more... 
as you can see, simply by using 
Kodagraph Reproduction Materials in your present reproduction 
equipment. You'll find, too, that production is easier, surer . . . more 
economical than ever before . . . because these new photographic 
papers and cloths have extremely wide latitude . . . and amazing 
uniformity—from sheet to sheet, roll to 
roll, package to package. 
It will pay you to get all the facts 


! 
—soon. 


7» AND 


Kodagraph Projection Papers 
Kodagraph Projection Cloth Mail coupon for FREE booklet 


Eastman Kodak Company 

Industrial Photographic Division 

Rochester 4, N. Y 

Please send me a copy of “The Big 

New Plus”— your booklet about Kodagraph 

Reproduction Materials. I have (1) direct process 

0 blueprint contact printing (1) projection printing equipment. 


Here’s versatility you'll appreciate when 
making change-of-scale prints in your 
enlarger, process camera, or projection 
printer. You can use Kodagraph Projection Paper 

. Which allows plentiful safelight illumination, 
ample time for dodging. Or Kodagraph Fast Projection 
Paper, which gives you maximum printing speed. 
When intermediates of maximum durability are Name 
desired, you can get them by using Kodagraph 
Projection Cloth, which has the same physical 
characteristics as Kodagraph Contact Cloth. Company 


Department 





EASTMAN KODAK COMPANY Street___ 
Industrial Photographic Division ; 
Rochester 4, N. Y. Cty 


Zone TRADE-MARK 








W ” 
SINCE 1916...recognized throughout the industrial 
world as the mark of dependability in Fluid Power. 
F uiX . 


Je PLANT CAPACITY —A fully equipped, mod- yy LOGAN PRODUCTS—Chucks, Cylinders, 
ern plant with a floor space of 100,000 square Valves, Presses, Sure-Flow Coolant Pumps 
feet Standard and special air and hydraulic equipment. 


* MANUFACTURING KNOW-HOW-The * ENGINEERING SERVICE-A staff of com- 
men who actually build the Logan products have petent engineers is available, without charge or 
an average of 10 years’ experience with the com- obligation, to help you solve your production 
pony. power problems. 





FREE CATALOGS LOGAN 
Advise us of your requirements. Our catalog Air and Hydraulic Equipment 
covering such equipment will be mailed promptly. Saves Time, Effort, Motion 


| 


LOGANSPORT MACHINE C0., INC. -812 Center Ave. - Logansport, Indiana 


FLUiI»D POWER SPECIALISTS SUtnwce 191 6 








PUT A MERCURY CLUTCH ON THE JOB 


EASY 
STARTING 
FOR 
MOTORS & 
GASOLINE 
ENGINES 


A Mercury Clutch provides smooth, safe starting for any 
electric motor from 1/4; H.P. up to 25 H.P. By retarding the 
application of the load until the motor has achieved full 
speed, a Mercury Clutch prevents overloading of the circuit 
and eliminates fire hazards. With a Mercury Clutch on the 
job there is no danger of burned-out wiring, blown fuses, 
flickering lights, etc. On gasoline engines a Mercury Clutch 
insures load-free starting and idling. Write for information. 


Mercury Clutch Division 


Dripless Noise s oo Self-lubricating Bedrings any Siz form a serv 
AUTOMATIC SES POSS ee eee PARAMOUNT OILLESS BEARING CO.. INC. 
” H MASS 


HOPE AVE WORCESTER 
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Irs a push-over with Well-Cast magnesium and 
aluminum featherweight castings. 


They’re tough... strong...easy to machine. 
They lower operating costs, make a more saleable 
product. increase payloads. 


Backed by 37 years of practical experience, our 
engineers can tell you the right application for 


Well-Cast magnesium and aluminum. 


Maybe we can take the lead out of YOUR product. 
Try us. Write for Catalog No. 47. 


Well Made Patterns, Permanent Mold and Sand Castings 


Aluminum Bus Engine Part 


hoor THE WE LLMAN BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 2557 EAST 93rd STREET 


CLEVELAND 3, OHIO 
CASTINGS x-R AY ami 
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What makes one man 

worth $40,000 — 

e e another only $4,000? 

ERKINS vecisi0n ... this book tells... 


HOW T0 
CULTIVATE YOUR 
TOP EXECUTIVE 

QUALITIES ... 





ears 1n 





—and win success faster in 


roduction uantities the upper brackets 


TOP EXECUTIVES aren't born. They’re made 

Self-made mostly Though they rise along 

i outes, the steps to their success are 

follow a definite course of action 

at the top as planned. Now, 
cal, inspiring book which br 


you this amazing success formula. It outlines 
a specific. detailed plan for cultivating the 
qualities which mark the top-flight business 
leader today— illuminating each point with inti- 


mate, on-the-job studies of currently out- 
standing executives 








Whatever your custom gear requirements may be, here in 


our modern plant we have all conceivable facilities for DEVELOPING YOUR 


providing practically every type of gear from any material 
in any size and in any quantity to your specifications at EXECUTIVE ABILITY 


competitive prices. Howard saith, Personnel Consult- 
ant, Noted Lecturer, and Instructo 
tl gie Institute 


Experienced engineers with a nation-wide reputation for BM 
ability in gear design and transmission problems are at 
the disposal of Perkins customers. 


FOR SUGGESTIONS, IDEAS & COST ESTIMATES, WRITE OR PHONE US TODAY 


Springfield Ei 7-4751 


PERKINS MACHINE & GEAR COMPANY __ 22) title cdi che use appar Bracke 
West Springfield, Massachusetts Some facts this book gives you: 


how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
1! ways to put over your personality 

24 guideposts to productive thinking 

11 aids for making decisions 

if steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving instructions 
how to talk to groups effectively 

how to handle responsibility 

how to give yourself publicity 


Dale Carne 
x 8, $3.00, 


General View of Perkins Plant 


SEE THIS BOOK TEN DAYS FREE—MAIL COUPON 





McGraw-Hill Book Co., 330 W. 42 St., N.Y.C. 18 
Send me Smitt Developing Your Executive Ability 
for examination on approval, In 10 days 





Positior 
Books sent on approval in S. and Canada only 
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-DESTRUCTIVE TESTING 
tee <i METALS BRANCH OF AIME 


4 LEADERS JOIN HANDS 
at the 3lst Annual 


Metal Congress & Exposition 


Cleveland, Oct. 17 - 21 


to bring you 


“Feonomy in Production” 


METALS 


AMERICAN SOCIETY FOR AMERICAN WELDING SOCIETY 


T0 [ p YO lJ , With hundreds of lectures and papers, plus eight special round table 
. sessions devoted to study and discussion of ways and means of reduc- 


ing unit costs. 
f 


With over 300 operating displays that demonstrate how products, 


§ H 0 W E D Y0 U ; processes and equipment will increase production efficiency. 


Plan to attend the sessions, see the displays and operating films that will be shown 
in the Economy Theatre in the Auditorium. Be among more than 30,000 manage- 
ment, engineering and purchasing officials in the Metal Industry who will attend. 


Cleveland will be crowded during the METAL -H. Ei onesies as 

SHOW so make plans and secure hotel accom- 7201 Cor tate! Exposition pe 

modations before it is too late. iteshens “ate 3, Ohio 

If you haven't already made plans to show For hotel reservations, Seiliias 

your products, processes, machinery and creanand Housing Bureau : 

equipment at the Metal Show, make your 511 Terminal Tower, Clan ning 13, Ohi 
, ry 


space reservations now. 
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When you design for uniform 
product performance .. . 


specify, saa Quantity 
SS PNo}n) UeuTeN 


824 ixox) CASHING: 
2 
ONE OF THE NATION'S 
LARGEST. ANDMOST MODERN 
PRODUCTION FOUNDRIES 





ESTABLISHED 1866 


THE WHELAND ‘COMPANY 


FOUNDRY TiVisioN 


MAIN OFFICE AND Miers PLANTS 
CHATTANOOGA 2, TENNESSEE 





900 
SERIES \ 


THERMOSTATICALLY CONTROLLED Electric Im- 
mersion Heaters for Water, Oils and Chemicals. 
For Industrial and Domestic Hot Water Heaters, Dish 
Washers, Steam Tables, Coffee Urns, Sterilizers, Stills, 
Laboratory Equipment and similar devices. 

Easily, quickly and economically installed in any present 
equipment that requires heat for liquids, without dis- 
turbing existing piping. Plugs in any convenient outlet. 
Efficient for Heater Tanks for Plastic Coating requiring 
temperatures up to 200 degrees F. 

By the makers of Vulcan Electric Soldering Tools, Solder 
Pots, Branding Irons and Heating Elements. 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 





THE R. W. CRAMER COMPANY, 
Box +7, Centerbrook, Conn. 
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Wider design possibilities 
for Needle Bearings! 


) stl 
— re highly a high 


— may be ysed on ey mountings 


. nil 
are less affected by mis-aligned mounting 


QRANGE Cage Type Needle Bearings bring you all the 
compact, high-load carrying advantages of needle 
bearings——plus many additional features that permit 
you to design them safely into applications here- 
tofore impractical for conventional needle bearings. 
Here’s why: 








The Orange cage design holds rollers in permanent 
alignment, preventing skewing. Internal clearances 
can be accurately controlled to meet exacting require- 
ments. Square end rollers run in a free-rolling cage 
made of anti-friction, non-ferrous metal, having 
pockets coined to the curvature of the rolls. All rollers 
and raceways are ‘‘Pentrate’’ finished. These bearings 
run with less internal friction, are smooth and quiet 
in operation, have longer life expectancy. 


FEED ROLLS of Globe High Speed, Heavy Duty Learn more about these unusual Orange Cage Type 
Panel Rip Saws are mounted on Orange Cage Type Needle Bearings. Write for Engineering Data Book. 
Needle Bearings, to meet the specifications of mini- Consult our engineers on any application. 
mum space and high load carrying capacity. These 
machines are used for high speed, accurate cutting SEND FOR ENGINEERING DATA 
of plywood panels to size, during fabrication. _ showing construction, advantages, sizes, etc. 
F % is aacAaieainai ean eia aii Rei aabiaiaiy 
Take h 27) 1 ORANGE ROLLER BEARING CO., INC. 
Other typical applications include vertical crankshafts, \ 4 { ORANGE, NEW JERSEY 
vertical spindles, rotor shafts, flywheels, etc. etl Gest 
! Please send me Engineering Data on new Cage Type 
Needle Bearings. 
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A pleasant note 
tor tubular needs 


Like to add a pleasant note to your present tubular 
applications—a note of better design, faster pro- 
duction, lower costs or higher quality? 


If you would, better sound out Bundyweld* 
Tubing! 

Made of steel, Monel, or nickel by a patented 
process, leakproof, vibration-resistant Bundyweld 
is manufactured to close tolerances always. Strong 
yet ductile, it bends without collapsing or 
weakening structurally, and can be machined or 


* JJ 





WHY BUNDYWELD IS BETTER TUBING 


» Bundyweld Tub- This strip is con- 


ing, made by a “ tinuously rolled 

patented process, is twice laterally into 

entirely different from any other tubular form. Walls of uniform 

tubing. It starts as a single strip thickness and concentricity are 

of basic metal, coated with assured by close-tolerance, 
a hending metal cold-rolled strip. 


fabricated easily and readily. 

Tubular parts for toys, refrigeration, radiant 
heating, television, automobiles, machine tools, 
ranges ... these are only a few of the fields that 
find Bundyweld ideal for their tubular needs. 


If you have a tubular design or production prob- 
lem, chances are that this miracle tubing of indus- 
try can strike a responsive chord in its solution. 
Why not give it a try? Contact your nearest Bundy 
representative listed below, or write direct to: 
Bundy Tubing Company, Detroit 14, Michigan. 









* 7 


@ REG. U.S. PAT. OFF 


3 Next, a heating “ 4 Bundyweld 

process fuses comes in stand- 

bonding metal to ard sizes, up to 59” 

basic metal. Cooled, the double O.D., in steel (copper or tin 


coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


walls have become a strong 
ductile tube, free from scale, 
held to close dimensions. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 
Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. * Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 
Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place ¢ Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 °¢ Philadelphia 3, 
Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Caljé,: Pacific Metals Co., Ltd. 3100 19th St. © Seattle 4, Wash.: Eagle Metals Co., 
3628 E. Marginal Way ¢* Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 
BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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The best Investment you'll ever make 








A Revelation in \ 


CUTTING COSTS WITH VARIDRIVE 


A BULLETIN FULL OF PRODUCTION FACTS 





How to stimulate production with your present power 
machines is revealed and proved in this new, informa- 
tive Bulletin. It features the improved U.S. Varidrive 


Motor—the marvel of changeable speeds. Interesting 





colorful illustrations show how capacities of your ma- 


chines can be increased, how better quality of output 


can be obtained, how less fatigue of workers can be 


ee 


accomplished, how Varidrive can be adapted to 
present machines, how any selective speed can be 
obtained—important facts that mean the difference 


between profit and loss in any shop or plant. Natural 


color photos present Varidrive in all types and capaci- 


ties. Interesting, understandable drawings show con- 
struction details. This Bulletin should be in the hands 
of every Production official who has the determination 


to cut costs without heavy investment. Ask for it. 


MAIL COUPON FOR FREE U.S. VARIDRIVE BULLETIN 


U. S. Electrical Motors, Inc. 

200 E. Slauson Ave., Los Angeles, 54, Calif. 

or Milford, Connecticut 
Without obligation, send 16-page illustrated U.S. Varidrive 
Bulletin. Also other Bulletins if checked below. 


(J Syncrogear (] Uniclosed (] Totally - Enclosed 





f NAME 
COMPANY 
ADDRESS 
é CITY ZONE STATE 
See 2S SSS SSS SS SSS SS SSS eeeaeee 
is 
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Brawn for the Biggest 





As original equipment in the world's largest 
tractor and in the truck that has been 
America's first choice in the over 16,000 
pounds class, for 17 years, ROCKFORD 
CLUTCHES are serving dependably in the 
heaviest duty work. Other ROCKFORD 
CLUTCHES are serving equally well in pre- 
cision machines that perform the most mi- 
utely adjusted operations. Whether your 
need is i torque ission or 
for minimum coqepement shock, there is a 
ROCKFORD CLUTCH that is exactly suited 
to your specific requirements. A request from 
your engineering department will bring in- 
formation about the ROCKFORD CLUTCH 
that will serve best in your product. 





ROCKFORD CLUTCH DIVISION 


209 Cotheri eet, Rockford, Iilinois 


IT’S EASY TO APPLY HEYCO 
1. Slip HEYCO on wire. 
2. Snap HEYCO into hole. 


| NORMALLY OPEN 
NORMALLY CLOSED 
DIRECTIONAL FLOW 





The new 3-way Skinner 

Diaphragm Type Valves 

>, have full 28" orifice and 

1. Absorbs cord pull, push and torque P —— oS ee. a 
. ‘ ' All metal internal parts are brass or 
> Insulates wire from chassis stainless steel. Soft synthetic inserts pre- 
M ~ rei rons ——. vent leakage— pilot is spring loaded for 
5. Improves sane appearance at low cost \ fi 7 aurea ane we aay eae . tough 
. ° coated nylon fabric for long life—valve 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS Write today for weighs 334 lbs.—maximum power con- 
new free Bulletin sumption, 10 watts. Designed forcontinu- 


HEYMAN MANUFACTURING COMPANY No. 493 giving ous of intermittent duty with petroleum 


KENILWORTH 3, NEW JERSEY | complete data on po . . 
modelsand prices. Oils, kerosene, gasoline, water, air and 


onanentr——a Z inert gases from 20 to 150 p.s.i. Small 
in size—large in capacity. 


In Canada approved by Canadian Z , 
ani Stipe Xo | & Shcnwer tvectric VALVE DIV. 





THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 
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HE TAKES COMPLETE CONTROL G Sig 1g g ad 


Doesn't it always simplify matters when you can ‘‘dump’’ a problem into some- 
one’s lap and forget it? That's why ‘‘Cubee”’ has a big lap. He takes complete 
control. All the facilities needed to supply you with molded plastics parts are under 
one roof . . . ourroof. Wedesign the molds—we make the molds—we 


mold the plastics product. Nothing is ‘‘farmed-out’’. The complete responsibility 





isours. And why shouldn't it be? That's our 
Q-B Says: 


business—Plastics! The next time you need : 
“If you're sweatin and stewin® 


molded plastics products, call ‘‘'Cubee’’* We'll ‘Cause you need plastics parts 


consult with your engineers and designers and Just call in Quinn-Berry 
Then our worryin' starts!" 





come up with the answers to your problems. 





Write, wire or phone for further information. 


QUINN-BERRY CORP. 
26610 West !2th Street 
ERIE, PENNSYLVANIA 


Branch Offices 


MR. HARRY R. BRETHEN MR. W. A_HURTIENNE MR. RAY T. PEARSON 
11341 Woodward Avenue 4753 Broadway 7906 Provident Street 
Detroit, Michigan Chicago 40, Illinois Philadelphia 19, Pennsylvania 
Townsend 8-2577 Longbeach 0028 Livingston 9-2103 
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Make It lighter . 





...the Material 
of 1000 Uses 


A solid sheet of metal is slit and expanded to 
produce ExpAND-X. This new material is lighter 
per square foot than the original sheet —yet it 
actually has higher unit tensile strength, offers 
greater resistance to bending; also permits 
ef maximum passage of light and air. 
Strong, highly adaptable ExPAND-X opens 
! the door to development of untold new and im- 
' proved products and equipment. Well- 
;- known for industrial safety enclosures, it adds 
sturdy distinction to consumer products. 
Furnished in carbon steel, stainless steel and 
aluminum (other metals on special order) in 
various gauges and sizes. Write today for cata- 
log. Address Industrial Sales, Chicago 6, Illinois. Nest of Tables of Attractive Design 





Neat, Protective Equipment Enclosure 


United States Gypsum 


For Building « For industry 








ypsum e Lime « Steel e Insulation @ R fing « Paint 
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HE transmission of photographs by 
wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lord 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount- 
ings on bars which are again supported on Lord 
Plate Form Mountings. 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet's 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp., itd 


Cc) Vibration Control Systems 








Your customers want a motor that’s smart 
looking ... made by a manufacturer with a 
reputation for high-quality electrical products. 

Power your product with a K-C Motor and 
you give them what they want. You also assure 
them long and carefree service. K-C Motors 
can “‘take it.’”” Even under tough conditions of 
continuous use, they run cool, smooth, quiet. 

K-C Motors with the following features are | 
suitable for a wide variety of applications: 


@ Single-phase (capacitor-start and split- 
phase) and polyphase types. 

Ratings of 14, 1%, 1's, 34, 1 and 1! H.-P. 
Ball or sleeve bearings. ' 
Dual voltage on all capacitor-start and 
polyphase units—1725 or 3450 R.P.M 

@ Rigid or resilient mounts that meet 

NEMA specifications = 













NOW PRICES 
ARE DOWN 

ON THIS 
SPECIAL 
SERVICE 
MOTOR! 


constructed 
K.C Motor is 
wide variety ; 
esilient mounting: b 
izontal operation 
js Availabl 
Va oF 


This ruggedly 
single-phosé 
able for a 

said or’ 


of applications: 
with sleeve 
all bear- 
ein Va, 
1 


suit 


‘3 
etal and 
r t f tes ec- 
il tra ed). Write or comple Pp 
(i us 


nd price quotations: 
a 


fications 


THE HOOVER COMPANY 
Kingston-Conley Division 
86 Brook Avenue, North Plainfield, New Jersey 
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£/QUI0 OXYGEN + FINE CARBON =E00M = 


. WIN'\\\S 


In some coal mines, a mixture of liquid oxygen and 
finely divided carbon is used for blasting. This 4,000- 
gallon liquid oxygen storage tank was fabricated by 

* L’Air Liquide Society, Montreal, Canada. Made of 
Everdurt for strength and corrosion resistance, 150 
feet of seams were arc-welded by the inert-atmosphere 
process using water-cooled torches. 


EVERDUR* goes everywhere... 


144, MILES-144 YEARS 


| In 1935, 1414 miles of Everdur Con- 
i duit went into the Delaware River 

Bridge for the electrification and 

signal operation of a new high-speed 
i rail transit line linking Philadelphia 

with Camden, N. J. So successfully 
has Everdur withstood vibration 
and the industrially corrosive atmos- 
phere that now, with a further 
expansion program under way, 
Everdur again is used for conduit. 









This is just to let you know that 
Everdur structural shapes are now 
available from stock in angles, chan- 
nels, Tee shapes and “I”? beam 
sections. Address The American 
Brass Company, 70 Sayre Street, 
Ruffalo 5, New York. 


WANT 70 KNOW MORE? 


Our Technical Department has a wealth of information on 
the properties and applications of Everdur. Write to The 
American Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. ain 


— 









SOMETHING NEW HAS BEEN ADDED 

































TUMELING FOR 10 YEARS 


This isn’t an act, it’s a record— up to now—for this 
battery of three tumbling barrels made of Everdur. Used 
for wet tumbling, polishing and lustering of light metal 
products in corrosive solutions, they outlast wooden 
barrels by 20 to 1. 





qhes. vu AT OFF 


ONE (NW A MILLION 


This isn’t an ordinary bolt—it 
can’t afford to be. It’s one of 
uncounted millions of items col- 
lectively called ‘‘pole line hard- 
ware.’’ Made of Everdur, they 
resist—for years on end—gales 
and storms and ever-changing 
temperatures; corrosive gases and 
vapors; humid atmospheres and 
saline fogs, and hold in check the 
anxious, surging, high-line power 
that forever is seeking a quick, 
destructive path to ground 


49191 


VS. HOW ABOUT SENOING (M 
*§" your STORY ON EVEROUR? 


Where corrosion resistance counts 


ANACONDA 


COPPER-SILICON ALLOYS* 



























DE LAVAL 
VERTICAL DRIVE 


REDUCERS PRECISION @ 


A complete line of De Laval r 5 A [ LS . 4 
vertical speed reducers, in ¢ 4 
ath sinatiy aah tude CHROME ALLOY + STAINLESS STEELS, 

. : , BRONZE + MONEL » K-MONEL + ALUMINUM, - | 
sobections, is anette Ser © vustics « copper « cuass + orien BaLish 
driving agitators, mixers, 
and many other types of ver- 4 Precision balls for every industrial | 

requirement. Made in many different ma- 


tical shaft equipment. 


terials. Send your specifications for 


| recommendations from our Engineering 
H vertical drives are your r } 


Department. 


problem, consult De Laval. 


THE HARTFORD STEEL BALL CO. 
SK This single reduction HARTFORD, CONN. 


; NEWARK NJ OFFICE EXPORT OFFICE. NEW YORK CHICAGO OFFICE 
De Laval Worm Gear Re- t 2 


MARKET 2.7169 PHONE PENNSYLVANIA 6 2078 FRANKLIN 19 
ducer is available with many 


—s 


standard gear ratios and is 


but one of the 93 sizes and 3K 
types of standard De Laval ONE 


Worm Gear Speed Reducers. 





75,000 RPM 


Peuwmedle 


' 
’ 
- eerie 4 


Send for Catalog 50-16-C 





a 








4 TYPES—2 lengths of spindle extension; 2 


, > , | 
types of air control valves, one for continual 
operation and one for intermittent work. Steel Af 
body for safety. No lubrication required. 


Abundance of power. Lightweight 12 ounces. 
Whole length 528”, length of body 3”. Accom- 
modates mounted grinding wheels, rotary files, 
ree ete. on 4” dia. shanks. Speed such as to operate 
Worm Gear Division Tungsten Carbide burrs, rotary files, etc. to their 
full efficiency. ALSO OTHER MODELS. 


| D i) PAYA DP Write For Literature 


De Laval Steam Turbine Co., Trenton 2, N. J. 


TURBINES + HELICAL GEARS » WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS . v7 J 
CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS ‘ 





Oe 









130-134 E. Larned St 
DETROIT 26, MICHIGAN 
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Boiling would be rugged treatment for any steer. But, for Sirvis steerhide it’s a must. The boil test, 
which is more severe than either dry heat or hot oil tests, determines heat resistance, measured by 
shrinkage. Because of Sirvis tanning processes, shrinkage under the boil test is usually less than 1%. 
Sirvis’ reaction to the test is demonstrated by two pieces of buff grain steerhide, identical in quality 
and dimensions. After boiling in the same container for thirty minutes, one piece, an ordinary vege- 
table tanned leather, was hard, curled and shrunken, as shown in the photograph. The Sirvis chrome 





° retanned piece shrank only 0.7% ... retained its natural flexibility, strength and texture ...and its 
resistance to heat was thereby accurately determined. 


' This is just one of the many laboratory controlled tests to which Sirvis leathers are subjected... 
4a so that you may be assured of top quality in packings, boots, gaskets, diaphragms and other mechani- 
¥ cal leather products. Because of extreme care in designing, excellence of materials, and constant 
checks in production, Sirvis mechanical leathers are outstanding in dependability. ey 

@ For detailed information about Sirvis products, write for the free y 4 Rawhide i pA 
) Penrecr \ 

} Oil Seets Seals 
| MECHANICAL LEATHER PRODUCTS SIREN 
a \ 
CHICAGO RAWHIDE MANUFACTURING seaeeny 

N York + Philadelphia + Detroit + San F cl | 

1299 Elston Ave., Chicago 22, Illinois lew Yor i phia roi an Francisco + Cleveland + Boston 





Pittsburgh - Los Angeles + Cinci ti > Mi polis + Syracuse + Peoria 


[0° 


Propuct ENGINEERING — OctosBer, 1949 285 





JUST PUBLISHED! 


HIS Handbook brings you the most 
modern, authoritative data on the 
design, fabrication, maintenance and 


economical use of tools and machinery used 
in industry. Of importance to anyone con- 
nected with mechanical processing of finished 
products, it covers product design and cost esti- 
mating, the economical selection of machines, 
processes and tools, the analysis and improve- 
ment of set-ups and operations. Consult it for 


rules, formulas, procedures and useful data. 


it with complete confidence; data are based, wher- 
ever possible and practicable, on standards estab- 
lished by the government, the professional associa- 
tions, and leading industrial companies throughout 


the country. 


TOOL ENGINEERS 


HANDBOOK 


American Society of Tcol Engineers 
Frank W. Wilson, Editor-in-Chief 


Written by 144 authorities in the field, 
this massive reference has been checked 
and double-checked to insure accuracy from 
cover to cover. Here are the complete 
authoritative answers to problems you meet 
from day to day—brought to you in com- 
pact, easy-to-find form. 


More than 2000 pages! Over 1500 illus- 
trations! Hundreds of tables, charts, 
keyed diag . symbols, definitions, 
equations, etc. 





A small selection of highlights selected 
at random to illustrate the scope of this 
—_ 


— Deseri types of machines, cutting tools, 
ra rnd fixtures = operations in pre 
cision production borin, 

—Includes all new techniques and proce: 


Zz ac 
Metallurgy, Investment Casting, Plastic 


—Conventional tables of feeds, speeds and 
cuts modernized to bring them ‘into line with 
Practices cutting-tool materials and cutting 


process-wise, moh, topics as Plaster 
Mold Casting, Superfinishing, Rotary Swag- 
ing, Sheet and strip cold roll forming, Die 
Hobbing, etc. 
—Covers every phase of metal cutting and 
machinability. 
—Diseusses welding. gluing and mechanical 
joining of materials. 









Use 





Partial Listing of the Hand- 
book’s 115 Big Sections 
which Cover Tool Engineer- 
ing from A to Z: 


Job Planning and Control 
Small Tools Planning and 
Control 

General Structure and 
Properties of Metals 
Properties and Workabil- 
ity of Plastics 

Plastics Forming 
Inspection Equipment and 
Methods 

Investment Casting 
Milling 

Shrinkage Fits 

Broaching 

Engine Lathes 

Power Bandsawing 

Gear Shaping 

Jigs and Fixtures 

Thread Chasing 
Pressworking of Metal 
All d Tol 





an 
for Cylindrical Fits 
Static and Dynamic Bal- 
ancing 
Shot Peening 
Punches and Dies 
Drilling, Reaming and 
Counterboring 
——— Sphysics and 
Mathemati 




















Mail Coupon for 10-Day FREE Examination 





McGraw-Hill Book Co., 330 W. 42nd St., N. 
Send me the A. S. T. E.’s TOOL ENGR NEFRS. 


18, 
HANDBOOK for 10 days exami 


nation on approval. If the book proves satisfactory, I will remit $3.00 in 10 


days, and $3.00 monthly until $15.00 ts paid 
postpaid after 10 days. (We pay for delivery 
this coupon. Same return privilege.) 


Address 


Company 
Position 
This offer applies to U 


: 
| 
| 
| 
| 
| 
| 
] Name 
| 
| 
l 
| 
| 
| 
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Otherwise, I will return the book 
if you remit first payment with 


S. only 
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YOUR GITS GUIDE TO PROPER 
LUBRICATION AND SHAFT SEALING 
to help keep your machines running—re- 


duce down-time—cut maintenance costs. 


GITS ENGINEERS—WITH 40 YEARS’ EXPERIENCE 
—ARE AT YOUR SERVICE. SUBMIT YOUR 
PROBLEMS TO US. NO OBLIGATION. 


Gits Bros. Mrc: Co. 


1838 S. Kilbourn Avenve Chicage 23, iilinois 


UNIVERSAL JOINTS 





SAVE WEIGHT - SPACE - COST 


Short stubby jaws allow the Atlas to be used in 
applications where space is limited or where 
light weight is essential. Bearing loads held to 
absolute minimum by large bearings OF EQUAL 
SIZE located at maximum distance from center of 
joint. For full details write Dept. B 





















8 Makers of Atlas and 
ont Map Vulcan nena Joints 


THE GRAY & PRIOR MACHINE CO., HARTFORD 5, CONN. 
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Bduction. It’s 
in Cleveland, 


t's not always so easy. 
of fabricating operations 
effected by using methods 







EASY - FLO brazing 
this motorcycle handle- 
bar instead of welding 
it saved 8¢ per assem- 
bly — a saving that 
grows big when you 
multiply it by thou- 
sands of assemblies. 






One such method that offers quick results is EASY-FLO 
and SIL-FOS low-temperature silver alloy brazing. It has 
boosted production and cut costs on thousands of products. 
Illustrated are a few typical tried and proved ways to 


BRAZE AND SAVE WITH EAS Y- FLO AND SIL-FOS 


OS 


& 
€ 
®. 
eos 














Big savings are possible 
on many parts now ma- 
chined from the solid by 
changing to a built-up as- 
sembly brazed with EASY 
FLO. The triple-sprocket 


Finishing is another operation on which 
EASY-FLO and SIL-FOS brazing can 
save plenty. The maker of the EASY- 
FLO brazed bike frame (above) says— 
“This method produces joints of great 
strength which are absolutely clean— 





above and hose nozzle ad- Plenty can be saved on many parts free from excess brazing metal—mak- 
justing part at right are now cast, by changing to EASY- ing possible a better looking enamel 
good examples FLO or SIL-FOS brazed construc- finish.” 


tion. The gas burner cag age 
Attaching spuds to many 4M iron casting, is now made o 
types of Pe sll can be tubular Steel members EASY-FLO 
done faster and cheaper brazed at about 50% lower cost. 
with EASY-FLO and SIL- 
FOS brazing. Using 
EASY-FLO and induction 
heating, instead of soft 
soldering by hand, re- 
duced cost on the autemobile oil pan spud 
(left) from $11.00 to $4.50 per hundred. 


DO THIS-NOW 


Write en for Bulletins 12-A and 15. They‘ll give you 
full EASY-FLO and SIL-FOS details. To get down to 
brass tacks in a hurry, ask to have a representative 
call. No obligation. 


















> 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. . .add attraction—safety—service ? 


— what lamp to use 
— how to use it 

— what it will do 
— what it will cost 


THIS MAY BE THE ONE ( 
Designed for low cost NE-51 Neon Ld 
@ Built-in Resistor @ Patented 
@ U/L Listed @ Rugged 
Catalogue Number 521308 — 997 

for 110 or 220 volts. 
SAMPLES 
for design purpose 
NO CHARGE 


NEW!. Write for the 
“HANDBOOK OF PILOT LIGHTS.” 


Write us on your design problems. 5, 


























maybe this Folder 
will give you the answer 


> Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 








@ If the problem 
has to do with transmitting 
reciprocal action from one place to 
another, Tru-Lay Push-Pull very likely is the 
best answer. Read these highlight facts about 
Tru-Lay Push-Pull. 
| 
. is as positive in action as a steel rod, 
yet flexible as wire rope 
. will operate over long or short lengths, 
with few or numerous bends cot i ee x atever 
. will operate while flexing ; ; pecans you may have for 








pean cn! a4 
. is made in capacities up to 1000 pounds input 
. is precision-made, assuring minimum THE G & MACHINE Co., ; 7 


4707 Stenton Ave., Philadelphia 
44, Pa. Sales Offices: 149 Broad- 
way, New York 6; 7735 Market St., 


b 
backlash and long life \ 
; 
i » Youngstown, Ohio. 


If you do not have a copy of this 
descriptive folder, write to our Detroit office 


co 6-235 General Motors Bldg., Detroit 2 
1119 Santa Fe Avenue, Los Angeles 2! + Bridgeport, Conn. 





AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 





In Business for Your Safety 
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TO CUT PRODUCTION COSTS 
“START WITH THE FINISH” 


WALLINGFORD 18-8 
STAINLESS STRIP 


NEW WIDTHS - UP E TO 15 IN. NEW GAGES - FROM .005 








Management, designers and production men searching for cost re- 
duction methods and materials will welcome the new Wallingford 18-8 Bright Annealed Stain- 
less Strip. The brilliant and mirror-like finish reflects unparalleled opportunities for reducing 
your production costs by eliminating expensive rough and finish grinding. Available in all 
tempers and tailored to your job, this Wallingford exclusive also cuts fabricating costs. Cor- 
rosion resistant qualities add life — add sales appeal to your products. 


Write The Wallingford Steel Co., Wallingford, Connecticut today for your free sample and 
data sheet. Factory trained sales-engineers are available to analyze your requirements and 
show you how Wallingford Bright Annealed Stainless, in all analyses, can brighten your 
profit picture 


wget: THE WALLINGFORD STEEL CO. 


WALLINGFORD, CONNECTICUT, U. S. A. 





Tek’ Mey -\ 4:19), Me cds CARBON @ ALLOY @ STAINLESS e@ STRIP and TUBING 
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There’s a True Thrift Lesson in — 





APPROX 
1/3 SIZE 


WHERE SPACE IS A FACTOR 
and Accessibility a Must— 
USE R-B-M INDUSTRIAL CONTACTORS 


R-B-M Industrial Contactors, with interchangeable nor- 
mally open and normally closed contacts, can be mounted 
in minimum space without sacrificing accessibility. You 

4 ‘ - . > smite ~ 4 al 3-N ‘ y 
Office Manager: Guess I’ve thrown away will also find that the initial low cost of R-B-M, plus long 


1 ck and dependable performance, will save you money. 
a canceled c k | need badly to prove Available in 10 and 15 ampere sizes, 600 volt A.C., 2 to 
payment of a bill! 


8 pole non-reversing —2 to 4 pole reversing. Open and 
Draftsman: We hove similar trouble. In- enclosed types. Write for Bulletin and Price List on your 
stead of using permanent Arkwright company letterhead. 
Tracing Cloth for every drawing, we 
use temporary tracing poper. Then — Dept. E-10 R-B-M DIVISION OF ESSEX WIRE CORP. 
when we happen to need it again, it Logansport, Indiana | 
has been discarded or has become 
brittle, opaque and useless in the file! 











MANUAL AND MAGNETIC ELECTRIC ONTROLS 
=FOR AUTOMOTIVE. INDUSTRIAL COMMUNICATION AND ELECTRONIC USE 








If a drawing is worth keeping — it is worth making 
on dependable Arkwright Tracing Cloth. The trifling 


















—™ y PD WALA 
extra cost insures years of permanence — no chance of SSS DI NN 
becoming dogeared and torn by use nor opaque and | > > —— BSS 

U 


illegible by age, as perishable tracing paper is apt to | 
do. Arkwright is woven, bonded and processed for 
enduring transparency. It is real economy — good 
business — to use Arkwright, always! 


Send for generous working samples of Arkwright and 
judge its superiority over any substitute. Arkwright 


ANY SHAPE ~ ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder Helpful, Informative 
J. H. WILLIAMS & CO., ‘The Drop-Forging People’ BUFFALO 7, N.Y. 


is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 





. Erasures re-ink without feathering 

. Prints are always sharp and clean 

. Tracings never discolor or go brittle 

No surface oils, soaps or waxes to dry out 


No pinholes or thick threads 


ee 


Mechanical processing creates permanen 
transparency 


ARKWRIGHT 


TRACING CLOTHS 
AMERICA’S STANDARD FOR OVER 25 YEARS DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 








so 
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@® Because Twin Disc Hydraulic Torque Converters 
permit exact “‘spotting’”’ of heavy steel beams without 
jerkiness, contractors engaged in steel erection 
specify them as a “‘must”’ on their lift cranes. 
In this type of work, where both the travel and hoisting 
§ mechanisms are used more frequently than in other types 
of construction work, every load has to be started from 
a standstill and landed at a standstill. The Torque 
Converter allows such starts and stops to be made with 
great smoothness and easy exactitude—eliminating 





the need for friction control. \ 


Twin Disc Hydraulic Torque 


4 4 yi \ Conv Lysholm-Smith type) 

For complete information on these smoother-than-steam * | \ ee ee ee 
hydraulic power transmission units, write for Twin Disc | \ si ileiiial aa il 

i i od | wered with a Hercules HXE engine 

Hydraulic Torque Converter Bulletin 135-C. | s, pn ee 

Twin Disc CLUTCH COMPANY, Racine, Wisconsin Torque Converter, erecting 

steel beams for the Terminal Island 

r i ivisi inoi | ) x highway bridge i 

(Hydraulic Division, Rockford, es \ I ee gs ee 

4 epproximately 44,000 Ibs. 



































Heavy Duty 

Cl 
Power Take-off — 
Machine Tool Tractor Clutch Marine Gear 


Clutch 


\ 


A 


N\(D 


CLUTCHES AND/HYDRA 
i Nar 


Twi 
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WORLDS BIGGEST 
PIPE BENDING 
MACHINE 


POWEREO BY OMGEAR, (7 
PEXFORMS THE (MPOSSVELE” 


Prior to the advent of the machine pictured above it was 
just not possible to bend a pipe over 30 inches in diam- 
eter without its buckling and distortion beyond the point 
of usefulness. 

Yet the big ‘‘cat’’ crackers that have come up during 
and since the war made imperative the use of pipe three, 
four and five feet in diameter... and of course bends 
in such pipe. Bends bigger than the 30-inch diameter 
had to be fabricated of angular welded sections. 
~ So slow and costly was this process, so troublesome 
the results in the field that The M. W. Kellogg Company 
engineers set themselves the task of solving the problem 
of bending big diameter pipe; and they called in Oilgear 
to help. The result of long endeavor was the world’s 
biggest pipe bending machine turning out the world’s 
biggest ‘‘bends’’. This machine is so successful that it 
has produced perfectly contoured bends for the largest 
catalyst carrier lines ever fabricated.. Since its first day, 
it has saved time, money, labor . . . in the set-up, in the 
bending operations, in the greatly improved perform- 
ance of such pipe in the field. 

Here is just one of hundreds of machine and process 


problems ‘impossible’ of solution to begin with, but 





Oilgear DP-1225 Pump and two 7i x 156” stroke Cylinders 


used on ‘'world’s largest’ pipe bending machine 
designed and built by The M. W. Kellogg Co. 
engineers. Pump stroke, hence speed of bend- 
ing operation, regulated to an infinite degree. 


solved either directly or indirectly through the applica- 
tion of Oilgear engineering and Oilgear equipment. 
Why don’t you find out what Oilgear can do for you? 
Many different functions are available. Savings in time 
and money and labor plus improvements in quality are 
the result. The Oilgear Company, 1571 
Street, Milwaukee 4, Wisconsin. 


West Pierce 




















ae —o- 3 Be RHEOSTATS 
9) ral NA I ys ‘Resistors 


TAP SWITCHES 














‘, Write on 
Company 
Letterhead 
for Catalog 
40 


MAITE 


Reg. U.S. Pat. Off 


RHEOSTATS « RESISTORS e TAP SWITCHES 




















| 


Here’s what to look for ~ in a FASTENER 


to cut your assembly costs 


— ee 


Ask vourself, first, can you use a Self-tapping What's more, with a complete line of Self- 
Serew? Many thousands of manufacturers are tapping Serews for every metal and plastic as- 
saving as much as 50°; in assembly work-hours sembly, the advice of a Parker-Kalon Assembly 
today with this simpler, speedier fastening I:ngineer is unbiased. Parker-Kalon, in_ brief, 


- 


method. Tapping, riveting, nut-running, inserts fits the screw to the job. That’s why, 7 out of LO 
in plastics—work-slowing operations which add times, manufacturers can look for substantial 
needlessly to production costs — are completely savings in assembly costs with P-K Screws. 


CALL IN A P-K ASSEMBLY ENGINEER. 
1, Con: or : Very likely he can help simplify your assemblies, 
omy of Self-tapping Screws is in their appli- save time and cut production costs with the 
cation, Parker-Kalon, originators of this type of simpler, operation-saving Parker-Kalon fastening 

g 
nu 1 b i method. If you prefer, mail assembly details for 
ean offer the wealth of information 35 years of recommendations. Parker-Kalon Corp., 200 
experience represents. Varick St., New York 14, N.Y. 


a TS” Pe 


eliminated. 


Then, consider the maker. For the real econ- 


fastener, and specialists in its manufacture, alone 


RK 
REMEMBER...IF IT’S P-K...IT’S O.K.! 


4 


PARKER-KALON SELF-TAPPING SCREWS a 


) f 
FOR EVERY METAL AND PLASTIC ASSEMBLY “sp wey 
- t Y ae <c.. 


OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws + Hardened Screwnails and Masonry Nails + Shur-Grip File and Solder Iron Handles » Metal Punches - Damper Regulators and Accessories 
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Quick answers 


--- lo your most troublesome questions 





on mechanical engineering 
and applications MECHANICAL 


ENGINEERS |. 
\ANDBOOK , 






ERE are over 2,250 pages of data instantly needed by engi- 
neers, Machinists, designers, draftsmen, plant and shop em- 
ployees in every branch of mechanical engineering. Arranged in 
handy reference form are answers to thousands of questions of 
every type—covering theory, standards and practice—compiled by 


MARKS’ 
MECHANICAL ENGINEERS’ 


FOURTH EDITION 


@ Expert treatment of every subject covered | 
@ Hundreds of pages of valuable material ’ 


@ A practical tool for today’s engineers 


Edited by LIONEL S. MARKS | 











Gordon McKay, Professor of Mechanical Engineering Check these 16 big sections } 
Emeritus, Harvard University 1. Mathematical Tables and 
Weights and Measures 
OU can use a book like this with 2. Mathematics 
90 contributions, 2276 Y profit : to check up on your methods 3. ee of Solids and 4 
pages 442x7, over 1700 to get quick answers to current prob- ' “aig F f 
illustrations, 800 tables. x : ’ - Heat 
thumb-indexed, $10.00 lems—to save time and effort, to sim- 5. Strength of Materials | 
plity your work—to keep your work in 6. Materials of Engineering 











7. Fuels and Furnaces 


line with highest professional standards. 
e with highest prof onal standars 8 Machine Elements 











race : 7m |; nt: Orv ¢ » dat: ’ experi » a 
It presents both fundame ntal theory and the data of experim nt GC Manes Carcrsitun ; 
and research throughout a wide range of subjects. Whether it is a 10. Hoisting and Conveying 
question of a mathematical table or the compressive strength of an 11. Transportation 
alloy—a switchboard wiring diagram or the thermal conductivities 12. a Constructions and 
a hae eas P ‘ : : ; ’ VqqQuipment 
of liquids and gases—or any of othe rs, common and uncommon— bk Midiine-diee: Peetios 
Marks quickly gives the facts you require. Every branch of mechani- 14. Pumpe and Compressors 
cal engineering is covered, from aeronautics to mechanical refrigera- 15. Electrical Engineering 
tion, from power generation to welding—with a profusion of concise 16. Engineering Measurements, = « 
ania 7 ; 3 : Mechanical Refrigeration, Ete. 
descriptions, fundamentals, formulas, methods, tables, diagrams, ete. 
i 
Just a few of the topics on which Marks gives you dependable information S 0 S RE | 
ndable EE IT 10 DAYS FREE! k| 
@ tlow of compressible and non-compres interne! combenen capensis ee eee ewan eneaeesemenenen > 
sible fluids r I 
‘ © veronautics and aireraft: propellers | MeGraw-Hill Book Co., Inc., 330 W. 12nd St. | 
@ theory of models © fatigue of metals | New York 18 
© behavior of imperfect gases o nietad eadiding enkenthbinn Gece: MECHANICAL ENGINEERS HAND 
@ mixtures of guses and vapors © metal-cutting machines i] | 
e@ heat transmission ® wood-working machines | | 
e design of furnaces @ industrial management | | } 
@ plastic deformation, stress concen @ railway engineering | | 
trations, creep, relaxation, ete @® measuring instruments | | 
@ Diesel engine fuels @ vibration problems at | { 
® flow of fluids through orifices and noz ® strength of wood | 
zles | coccccces | 
@ machine elements | 
© wind pressure on structures © marine engineering | rrr ‘ | ' 
© ball and roller bearings © ASME. Power Test Codes ete | ‘ ‘ oe, _? } 4 
ee re rr re rs rs rs re ee ee ee ee ee ' 
, . } 
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You Can Save Time, Trouble and Money... 


When You \eed 
NEM ton 
BRONZE PARTS 


USE FEDERAL-MOGUL 
ENGINEERING SERVICE 













You get the benefit of unusual engineering and pro- 
duction facilities for precision bronze parts when you 
call on Federal-Mogul. We are specialists in this field. 









Experienced, specialized personnel . . . extensive, 
modern foundry and metal-working equipment .. . 
wide variety of bearing bronzes in standard or special 
alloys. And, Quality Control throughout production 
assures QUALITY PERFORMANCE in your appli- / 
cation. ' 









Consult our engineers on your precision bronze parts 
i requirements—absolutely no cost or obligation to you. 







FEDERAL-MOGUL CORPORATION 
11043 SHOEMAKER, DETROIT 13, MICHIGAN 






FEDERA) 





1899 e Fifty Years of Continuous Bearing Experience ¢ 1949 
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TOTAL|ANNUAL SHIPMENTS 


Li 


= - - + + 


ALL OTHER CAST PRODUCTS 





GRAY IRON CASTINGS 





There must be 
Good Reasons 
for Gray Iron’s 


| 73% 77% 78% 


SHIPMENTS + MILLIONS OF NET TONS 











, 
°o 


‘43 ‘44 ‘45 ‘46 ‘47 ‘48 
| 
‘ 
The chart above tells its own story... the steady increase +e Gn d here they are! | 
in the use of Gray Iron as against all other cast products Cese Bniate eiaaiials snnibiatind at deeracimiatios 
during the past six years... until today it represents 78% includes : 
of all castings produced. ee 
pt ae a 5 @ Castability @ Corrosion Resistance 
The reasons lie in the unmatched characteristics of Gray . 
: ‘ @ Rigidity @ Machinability 
Iron listed at the right—plus its ultimate economy. Are you } 
: ; ; Not itivit e Vi A i 
taking full advantage of these characteristics in your products? > See eee Seep “anne \4 
Write Department “E” for free booklet, “GRAY IRON— © ‘Weer Sotteme o Sky 
Its Mechanical and Engineering Characteristics, and Details @ Heat Resistance © Wide Strength Range ‘1 
for Designing Cast Components”. e hy 
Make It Better with Gray Iron 
For Gray Iron Economy-in-Production, Visit Our Booth No. Second Largest Industry in the 
2859 National Metal Exposition, Cleveland, Oct. 17 - 21 Metal-Working Field 





GRAY IRON FOUNDERS’ SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4, OHIO 
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A New Line of Sundstrand 
Panel Mounted Hydraulic 
Valves --- 














' For efficient operation and simplified installation, use 
these new Sundstrand valves for hydraulic (oil) circuits. 
They have been redesigned to meet the exacting re- 
quirements of the Joint Industries Committee standards 
but are based on many years of experience in the design 
and manufacture of hydraulic valves and equipment. 

Sundstrand valves are available in a range of piping 

sizes up to 34” for panel or gasket mounting. 

The line of Sundstrand valves now includes the following: 
Relief Valves ( High and Low Pressure Series and 
Non-Adjustable) 

Solenoid Operated Pilot Valves 
4-Way Valves (Manual, Mechanical, Solenoid Pilot 
Operated and Hydraulic Pilot Operated) 

' Sequence Valves 

j Counterbalance Valves 

| Cycle Valves 

Blocking Valves 

Loading and Unloading Valves 

Hh Check Valves 

Solenoid Operated Valves 


tom 





i 


FREE DATA 


\4 —— Complete engineering data 
sheets on the above valves 
are available. You'll simplify 
circuit design and improve 
product performance with 
= these efficient valves. Write 
for bulletin P-46. 





2560 ELEVENTH STREET 





E. 


Propuct ENGINEERING — Ocroser, 1949 





3-position, spring centered, 


solenoid operated 4-way 


valve. 


3-position, spring centered, 
direct solenoid operated 
pilot valve. 


> 
- Position 


ated, panel mounted 4-way 


valve 


solenoid oper 


Panel mounted 


relief valve. 


SUNDSTRAND uyrorauuc division 


ROCKFORD, 


ILLINOIS 
FUEL UNITS @ HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS 


@ VALVES and CONTROLS 
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For LOWEST COST 


Where Performance Counts — 


Look to BERYLLIUM-COPPER 


Dollar-conscious designers are saving money by considering the following 
factors which influence the over-all cost picture. 


@DESIGN Beryllium-copper’s high strength makes possible smaller parts and 
lighter sections. This means important cost savings through smaller units, 
increased sensitivity and added flexibility of design. 


@FABRICATION — Through heat-treatment beryllium-copper offers economies 
in fabricating severely formed parts requiring good strength. Parts are readily 
machined or formed in the unhardened condition, then hardened to maximum 
properties by a simple, low-temperature heat-treatment followed by uncon- 
trolled cooling. For example, annealed BERYLCO 25S strip withstands the 
severest forming and reaches an ultimate tensile strength of 175,000 psi after 
heating for three hours at 600°F. Where less forming is required, cold-rolled 
tempers give correspondingly higher tensile values. 

Also, absence of grain direction in moderately cold-worked strip permits ef- 
ficient use of stock. 


sINSPECTION AND ASSEMBLY Uniformity of parts over large production runs 
reduces rejects and inspection costs, permitting spot checking instead of 100° 
inspection. Where necessary, fixture hardening insures dimensional control 
to a degree not otherwise obtainable and eliminates expensive hand adjust- 
ment during assembly. 


® MAINTENANCE — Positive action as measured by resistance to relaxation and 
drift offers savings through less frequent calibration and reduced labor charges. 
These features are of particular significance in contacts, diaphragms and in- 
strument springs. The stability of beryllium-copper prevents loss of tension in 
electrical contact springs, the cause of frequent adjustment in the field 


@ REPLACEMENT High elastic and endurance strength, together with excellent 
resistance to corrosion and wear, means longer life with increased efficiency 
through fewer breakdowns, preventing disruption of vital services. In addi- 
tion, part failure may lead to replacement expense many times greater than 
the expected saving through specifying a cheaper material. This is particularly 
true for cams, springs, bushings and similar inconspicuous parts on whose 
faithful service depends the continuous operation of complex machinery. In 
such applications, beryllium-copper frequently offers the lowest cost answer. 


Write today for literature, or if you have a design problem 
send us full information with a drawing or sample of the part. 


Jaze BERYLLIUM CORPORATION 








For low-cost performance of 


INDUSTRIAL RUBBER 
PRODUCTS 


... use these tested 


design techniques 








dy reference that 


inciples you must 

en working with rubber in 

ou'r engineer—de- 

al tech- 

with the 

this concise 

ie physical and chemical proper- 
rompounds a handy and practical 


JUST PUBLISHED! 


ENGINEERING 
WITH RUBBER 


Fdited by Walter E. Burton 


Hlaboration with engineers and research men 
of the B. F. Goodrich Company 


461 pages, 445 illustrations, $6.50 


ey reference book gives you the 
practical engineering, application, 
maintenance and design principles of 
of molded, extruded and lathe-cut rub- 
ber, hose, gaskets, belting, and scores 
of other rubber parts used by industry 
It illustrates uses for American-made 
rubbers, crude and reclaimed rubbers 
and rubber-like materials ... presents a 
complete picture of the physical and 
chemical properties of rubber com- 
pounds, the typical dimensions and 
structural details of industrial rubber 
products. 

It shows you how to reduce vibrations 
with rubber mountings—how to deter- 
mine when extruded rubber parts can 
be used—how to use packing and sheet 
rubber, etc. Its tremendous store of 
useful information is ready to help you 
find the right answers, the first time, 
to your specialized design and construc 
tion problems. 


Stage-by-stage procedures show you how: 


®@to select and use ® to design and instal! 
rubber adhesives conveyor belt sys- 
tems 
@ latex parts can im- 
: to work and use hard 
prove product design suber 


to specify correct 


types of rubber hose 
for best service 


® to engineer and in- 
stall V-belt drives 


@to select rubber 
linings to withstand 
chemical action 


lathe-cut rubber can 
reduce costs 


SEEITTODAYS’ FREE 








Dept. 5, Reading 2, Pa. 


McGraw-Hill Book Co., Inc., 330 W.42 St.. NYC I8 
Send me Burtor ENGINEERING WITH RUB 
BER for 1 examination on apr ‘ Ir 

ay ts f 
r i¢ 


fy 
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CARBON - GRAPHITE - MOLDED METAL 


Engineering News — 


™ 








Simplify design problems —Cut Costs— 
Assure greater efficiency with 


STACKPOLE CARBON-GRAPHITE SPECIALTIES 


More and more throughout industry, the latest engineering developments are 
utilizing the oldest, most basic of all materials—carbon and graphite. Produced 
in many styles, shapes, sizes and mixes to match individual requirements, Stack- 
pole carbon-graphite specialties offer practical, economical solutions to a wide 
range of mechanical, electrical and chemical problems involving such factors as 
friction, elevated temperatures, corrosion, arcing, shaft sealing and others. Fol- 





lowing are but a few of the many standard and special items regularly produced 


CLUTCH RINGS CHEMICAL CARBONS FRICTION SEGMENTS 
CARBON PILES (Voltage regulator discs) CONTACTS 
GLASS MOLDS SEAL RINGS AND WASHERS (for gas or liquid) 
DASH POT PLUNGERS BEARING MATERIALS ELECTROLYTIC ANODES 
RESISTANCE WELDING & BRAZING TIPS ...and many more 





. 





HERE’S REAL MOLD and DIE ECONOMY 
4 FOR MANY APPLICATIONS 


Carbon and graphite have interesting properties for foundry use as well as for 
molds and dies in such diverse fields as powdered metallurgy, glass manufac 


ture and rail bonding. In foundry work, for instance, their high heat capacity 

and conductivity make carbon and graphite highly efficient as chill materials 

for ferrous and non-ferrous metals. In powder metallurgy, they maintain 

— their strength under pressure at elevated temperatures much better 

oo than other materials and hence are widely used as molds for hot 
pressing tungsten carbide base tool materials. In still other in 
stances, the simplicity of forming accurate carbon or graphite 
molds and dies lends itself to real economy. Write for suggestions 
based on your particular molding problem. 


NON-WELDING, ARC RESISTANT 


ELECTRICAL CONTACTS }» WRITE 


The non-welding, arc-resisting and non-filming characteristics FOR THIS 

of Stackpole carbon-graphite contacts make them eminently HANDY DATA BOOKLET 
suited for many applications including use as arcing tips, dis- . 

tributor buttons and contactor and relay contacts. Used in com- 
bination with silver or copper, they are highly effective in cir- 
cuit breakers, Diesel starting switches, relays and practically 
every type of contact application. Stackpole engineers welcome 
the opportunity to recommend standard or special contact 
grades for specific equipment. 


Besides describing dozens of spe- 
cialties, this Stackpole Booklet 40 
contains a wealth of practical data 
on the characteristics of carbon and 
graphite and their engineering ap- 
plications, 





STACKPOLE CARBON COMPANY, St. 


Propucr ENGINEERING — Ocroper, 1949 





simple... reliable... 
Strip wire, and slip AMP PRE- easy to take apart 


n-ne lleceenenellnane ‘ Only three moving parts. No pilot gears. No 
sliding vanes. No reciprocating members. 
Nothing to get out of order. 

IMO pumps are designed for handling oils, 
hydraulic control fluids and other liquids over 
a wide viscosity range. 


Send for Catalog L-32A-C. 


; a 
; : 1-155 
ree bid 
= | | ) IMO PUMP DIVISION of the 
CPreanN 


» DE LAVAL»STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 





. ”- 


Crimp with AMP hand, 
foot, or power tool. 











ENGINEERED 
Pe FOR 
mae | | © | PRODUCTION 


sulated connec- + 
tion which has ¥ Se 
superior we- ; Soe 4 Diefendorf makes 
chanical and - gears to meet the 
electrical proper- , . ‘ 
tes, supports the > exacting standard 
wire insulation, and ' 1 > of the engineer 
costs less to install! 3 ° 
: who designs for 
produet ion 
quality in material 
and workmanship. 
All materials. All 


styles, 
DIEFENDORF GEAR 


No tape, no insulation tubing. INSULATED CONNECTIONS com- CORP. 
pletely and perfectly made in 3 easy steps! “AMP PRE-INSULATED \ : 
terminals have a special plastic sleeve bonded to the terminal Syracuse, New York 
barrel—it cannot slip or be removed. Available for every need— 
color coded in wire size range # 22-10. 
AIRCRAFT-MARINE PRODUCTS INC. 
1323 N. FOURTH STREET, HARRISBURG, PA. 
Sole Canadian Representative: F. Manley & Sons, Ltd., Toronto, Ont., Canado 
*AMP trade mark Reg. U. S. Pat. Off. 
Ss 


pine 
—— 
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INSU! ROK 
RICHARDSON 


dependable 
names in 


plastics 





CLEVELAND * DETROIT 
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EXPERIENCE i, just one of 
the factors that make the names of INSUROK 
and Richardson more significant to manu- 
facturers whose products require laminated 
or molded plastics. Richardson customers 
benefit from this experience in many ways. 

(1) Richardson experience with a wide 
variety of plastic materials helps you select the 
one that accomplishes your purpose most 
effectively, efficiently and economically. 

(2) Richardson experience in the design 
and production of Laminated INSUROK 
and Molded INSUROK products has re- 


sulted in savings to scores of manufacturers. 

(3) Richardson’s many proven grades of 
Laminated INSUROK are available in sheet, 
rod or tube stock or in fabricated, punched or 
post-formed component parts for an endless 
variety of applications. 

(4) INSUROK plastic products and 
Richardson services have played an important 
part in the development and refinement of 
many products. 

It might be to our mutual advantage to 
know how these materials and services can 
work for you. 


INSUROK is a_ registered The RICHARDSON COMPANY 


trade-mark of The Richardson 
Company 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED In 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 


INDIANAPOLIS MILWAUKEE 
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NEW BRUNSWICK 


(NM. 3.) + NEW YORK PHILADELPHIA ROCHESTER 











it’s easier with Abbott, 
] the all round ball 


iy Nelelelim>i-relalare Mote lic 

tt Ball for almost 
Abbott's sizes 

> are desi 


every product 
ivelisige lala si me lale md elaleii 
fe Taleze| to furnish the 

t economical ball for any applic« 


fal ale] am elsilel’ mire lels. tal male li sien ial 


A-B CHART 


StSES ye 
+ 0001’ | 
+ 0002 
+ .0005 
+ .001 
+ 002 
+ .003 
+ 005 


A 


THE ABBOTT BALL COMPANY 
HARTFORD 10, CONN. 





THE S$. $. WHITE DENTAL MFG. CO. 


LOW-COST 
PROTECTION 
eS TUBING AND 
/ rusutar PARTS 


S.S.WHITE Elastoplastie 


PLUGS and CAPS 


Slipped into or over the ends of plain tubing, these 
plugs and caps protect the ends and keep out dirt 
and moisture. 


Made of flexible Vinylite plastic, they are resis- 
tant to most oils, offer high electrical insulation, and 
are easily applied and stay put. For details 


WRITE FOR BULLETIN P-4704. 


SS.WHITE py astics ..... 


— DEPT OP, 10 EAST 401+ ST, NEW YORK 16, N.Y. oe 
FLEXIBLE SHAFTS AND ACCESSORIES 


MOLDED PLASTICS PROOUCTS-MOLDED RESISTORS 


“COMMERCIAL” 


BASIC PARTS 


FOR 


Kr Conditicning a Mating 


EQUIPMENT 


FAN HOUSINGS 
OIL BURNER TANK HEADS 
OIL BURNER TANK SUPPORT LUGS 
HOT AIR FURNACE HEADS 
HOT AIR HAT PIPES 
HOT AIR CRESCENT HEADS 
WATER HEATER TOPS 
WATER HEATER LEGS 
RANGE BOILER HEADS AND BOTTOMS 
TANK HEADS 


Write for Literature 


THE COMMERCIAL SHEARING 
AND STAMPING COMPANY. 


YOUNGSTOWN - 1- OHIO U. 5. A. 
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RACINE 





OIL PRESSURES AS MUCH 


The Racine Hydraulic Pressure Booster is a simple, compact, 
self-contained pumping unit. It is adaptable to existing or new 
circuits, using either constant or variable volume pumps. Its 
use provides high and low pressure for your hydraulic circuit. 
Horsepower requirements remain constant because as pressure 
increases, volume decreases. 


RACINE HYDRAULIC BOOSTERS reduce initial investment 
because they eliminate the need of high pressure pumping and 
extra capacity power units. Compact leak-proof construction. No 
gears to wear out, no external working parts, no special mount- 
ing or foundation required. Standard units are available in 
various ratios to produce pressures as high as 5000 Ibs. p.s.i. 
Write for complete descriptive circular. Address RACINE 
TOOL & MACHINE CO., 1772 State St., Racine, Wisconsin. 


RACINE 


Standard for Quality and Precision 
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AS 7 to 1 


RACINE 
Od Hydraulic 
PUMPS AND 
VALVES 


Investigate RACINE'S Variable 
Volume Hydraulic Pump line. 
Ideal for use in automatic pre- 
cision type machine control 
where low and high pressures 
are required for either slow or 
fast operations. 50 to 1000 Ibs. 
oil pressure p.s.i. at 0 to 30 
g-p.m. 

Racine’s Oil Hydraulic Valve 
line is available in a wide range 
of styles with either manual, 
electrical or mechanical con- 
trols. Sizes ¥” to 12” LP.S. 
Ask for complete RACINE HY- 
DRAULIC PUMP CATALOG 
No. P-10-C, 
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Accurate Machine Control starts 
with an accurate transmission 


To solve your speed-control problems 


Wire, phone or write Lewellen Mfg. Co., Columbus, Ind. 








World-famous 
Variable- Speed 
TRANSMISSIONS 
MOTOR PULLEYS 
AUTOMATIC CONTROLS 
ELECTRIC CONTROLS 
REMOTE CONTROLS 




















To help you 


design basic parts for 


quantity production 


more economically and quickly 








517 pages @ 351 illustrations 





N 


HANDBOOK ON DESIGNING. 
for QUANTITY PRODUCTION | 


Prepared and Edited by HERBERT CHASE 


$5.00 


? the etraight-forwara rule 
different quantity productior 





McGraw-Hill Book Co 


t Cha 
FOR QUANTITY PRO 





HAND 


Positior 
Books sent on approval in 


330 W. 42d St., NYC 18 
WOK ON DESIGNING 
UCTION f lays’ eX 
1 ‘ 


U. S. and Canada only 


I will sen 
return the 






FPE-10-49 
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CUYAHOGA WING 


LOCKS 


... Solve Westinghouse problem ! 


WHAT WAS ONCE AN INTRICATE assembly 


operation, is greatly simplified . 


. with the 


original Westinghouse spring-loaded Wing 
Lock. A simple quarter turn of the spring- 
loaded Wing Lock securely locks the light 
reflector in position on the new Armorline 


industrial luminaires. 
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Cuyahoga will be glad to aid 
in solving your spring problem. 


Sys 


The CUYAHOGA SPRING @. 


10251 Berea Road, Cleveland 2, Ohio 


OciORER, 1949 
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CROWN 
CORK 
& 
SEAL 





’ 















A Pittsburgh power-driven brush performing a washing 
operation in the Steel Mill at Crown Cork & Seal Com- 
pany, Inc., Baltimore, Maryland. 

x . V> Poa 























Pittsburgh’s ability to cope with difficult enough to remove all oil and foreign mat- 





brush problems solved a cleaning operation ter... soft enough not to impair surface 
for Crown Cork & Seal Company, Inc. Oil texture. . . tough enough to withstand the 
| film collected on the steel during the rolling wear. 
process and had to be thoroughly removed Whether your particular brush problem 
‘ before the steel was annealed. is cleaning, roughing, finishing or polish- 
i Pittsburgh’s skilled engineers studied ing— you can rely on the ingenuity of 
\ the problem then designed a “built-up” Pittsburgh's engineers to design a brush to 
brush roll of Tampico Sections. It was do the job right. And Pittsburgh brushes 
just the brush needed for the job... stiff will save you time and money! 
There’s a ‘Pittsburgh’ Brush for Every Industrial Use! 
oH @ GLASS @ AUTOMOBILE @ TIRE and RETREADING 
@ STEEL @ RUBBER @ SHOE MANUFACTURING 
j @ PLASTICS @ PAPER and REPAIRING 
In the complete Pittsburgh line are brushes of all representative. He will gladly work with you in devel- 
4 types, including ** Perfect Balance” sections, wheels oping any tvpe of power-driven brushes to meet vour 
; and assemblies. Consult the Pittsburgh engineering particular finishing specifications 


Phone or write Pittsburgh Plate Glass Company, Brush Division, 
221 Frederick Ave., Baltimore —29, Maryland 


OwWerL Deven. BRUSHES 


t G) BRUSHES - PAINT - GLASS - CHEMICALS - PLASTICS 
PITTSBURGH PLATE GLASS COMPANY 
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An Arwood 





When your product needs peak casting perform- 
ance. take advantage of Arwood’s Quality Control. 

The cam illustrated is a typical example of the 
advantages of precision casting. To manufacture 
it is a difficult problem in any process. since the 
track must be smooth. level and parallel with the 
top surface. Yet Arwood is casting this part in wear 
resistant beryllium copper at a cost one third less 
than a machined cam. 

Steel die molds assure accurate dimensions and 
sharp contours. 

Metal soundness is assured by X-ray and Magna- 
flux controls, physical and chemical certifications. 

Arwood Precision Investment Casting is now a 
tested and important method for producing small 
intricate parts. It has been the answer to many 
design and production problems and can be the 
answer to yours. 

For additional information about Precision Cast- 
ings write for our new booklet. “A Critical Survey 
of Investment Castings”. 

Visit our exhibit, No. 2411, at the 31st An- 
nual National Metal Exposition and Congress in 
Cleveland the week of October 17, 19-49. 


PRECISION CASTING CORP. 
68 WASHINGTON STREET » BROOKLYN 1, Nv. Y. 


| 





| 





Brad y FOR COOLANTS, 
Pumps 


AIR-CONDITIONING, 
REFRIGERATION 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 


one-piece shaft. 





Special pumps designed, engineered and 
manufactured to meet your requirements. 


F, E. BRADY PRODUCTS, INC. 


18TH/AT EBRIGHT «© MUNCIE, INDIANA 















IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 








KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in 
cludes purchasing and engineer- 
ing helps 





Thé PROGRESSIVE 
MANUFACTURING CO. 


48 NORWOOD ST. 


ENLARGED VIEW 





TORRINGTON, CONNECTICUT 
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BONDERITE.. cw cnischle anchoe 


HOLDS PAINT TO METAL 


After the paint’s on, you can’t see it. But the presence of that tight Bonderite 
layer under the paint means greater durability, longer life, and lasting good 
looks for the finish. 


a 


Bonderite acts in these three ways to protect and preserve paint finishes: 
It anchors the paint. 
. It resists rust and corrosion. 


7 


l. 
? 
3. It prevents the spread of paint failure around scratches and acci- 
i dental breaks in the paint. 

Because of its proved effectiveness and the ease and economy of the treatment 
for metal surfaces, Bonderite is used on thousands of quality products. 


To add quality to your product, use Bonderite, the invisible anchor for fine 
paint finishes. Full information at once on request. 


Bonderite, Parco, Parco Lubrite — Reg. U.S. Pat. Off. 


| \ am 


— ————e — ’ . 


= . —— es 
RR. PARKER RUST PROOF COMPANY 
2179 East Milwaukee Ave. 
Detroit 11, Michigan ; 


. 


rt BONDERITE— Corrosion Resistant Paint Base + PARCO COMPOUND — Rust Resistant + PARCO LUBRITE—Wear Resistant for Friction Surfaces: 
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7000 ITEMS 
IN STOCK 


Nuts 
. 
Bolts 
* 

Cap Screws 
* 
Machine Screws 
J 
Nails 
* 

Set Screws 
e 
Pins 
e 
Rivets 
2 
Sheet Metal 
Screws 
e 
Washers 
* 
Wood Screws 

/ 


Let Stainless 
Steel Fastenings Help 
Cut YOUR Costs for Both 


Production and Maintenance! 





Every day, industry is discovering more spe- 
cific ways in which stainless fastenings do the 


















job better! They not only resist corrosion, . Aircraft 
; 3 ; _ ° : tenings to 

vibration and changes in temperature, but also as g 
' ‘ A.N & Govt. 


give you added strength, fine appearance, ease 
in cleaning or reuse and non-magnetic quality. 
Stainless gives you a lower ultimate cost 
through longer life and elimination of 


Specifications 





production interruptions. 





A Note on Your Letterhead Brings YOU 
This Outstanding Reference Catalog 
Called by many users the Bible of the Stainless Steel 
Fastening Industry’, Anti-Corrosive’s new catalog 
gives a complete listing of more than 7,000 items IN 


STOCK! Send us a note on your letterhead request 
ing Catalog 49F 








Manufacturers of STAINLESS STEEL FASTENINGS 
, ee 


CASTLETON-ON HUDSON, NEW YORK 
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T here’s 
a 


girl 
in 
Our 


office... 


... Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the man- 
ufacturers concerned. 

The job keeps her busy. 
too. She handles several 
thousand requests from 
Propuct ENGINEERING 
readers every month. And 
she’s anxious to be of serv- 
ice to you whenever she 
can. 

So check the “New Cata- 
logs and Bulletins” insert 
if you haven't already done 
so. Youll find a lot of use- 
ful information listed there 

_ and any of it is availa- 
ble to you promptly and 


without cost. 


PRODUCT 
ENGINEERING 
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TELECHRON INC. 

10 l = Street 
Ashland, Massachusett 
Please sen 


Synchronous Mot 





Size 





Instruments 

limers 

Electric Appliances 

Cost Recorders 

Advertising, Display Items 

Juke Boxes 

Air Conditioning & 
Heating Controls 





d types of Telechron 


ssible application is 


Communications Equipmen 


Other (please fill in 


Please send new Catalog 
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Of sh prevention 


/ \Y 
...WITH AN ay ee 
ASSIST FROM 


TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight 


1S YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 
TELECHRON INC. AGeneral Electric Affiliate. 


Selechion 


NAMI 

COMPANY 
ADDRESS 
CITY ZONE 


STATE 











pRADUCT 


ENGINEERS! Check this valuable 


new reference on... 


cence oni 
The DESIGN and PERFORMANCE 
of SHAFT BEARINGS 








pwned new by k 
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ANALYSIS and LUBRICATION 


of BEARINGS 











— 
By 
Milton C. Shaw, D Me I MIT 
E. Fred Macks, I Flight Propul Lal 
ae, Oar 
618 pages, illustrated, $10.00 
This new book's analysis of shaft bearings 
into external and internal pl s. It considers the bearing in rel 
tl y its position in in J 
and studies th : A few outstanding features 
nposed the bearing by its sur ® Considers the dynamic aspects 
nding Attention lirected t lubrication 
rin which the bear- B® Covers new developments in the 
ing | ipplied | | theory of boundary lubricatior 
os 1 ie and dry friction 
sien of treated fully & Discusses new bearing materials | 
} SS ind lubricants 
The b those practice 
contr fun ntal concept B& Analyzes recently developed 
, logical criteria bearing types and arrangements 
‘ ald B® Takes up such topics as high 


ad speed bearing stability, bearing 
erosion and limitations of pres 
t hydrodynamic bearing the 

y at high speeds 


SEE THIS BOOK 10 DAYS FREE 
Mail coupon today 





McGRAW-HILL McGraw-Hill Book Co, 330 W. 32d St, N.Y.C.18 & 





SS i 
Send me a Sha Ma ANALYSIS AND LUBRICATION OF BEARINGS 
ae pyre 
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i This offer applies to U.S ly i 


312 


‘Robertshaw 


COMBINATION THERMOSTAT AND 
OVER TEMPERATURE CUT-OUT 





PUSH TO RESET 





Combines tempera- 
ture control with 
single pole switch. 
Current is automatic- 
ally cut off and switch 
is locked in open posi- 
tion if temperature at 
any dial setting, 
through any cause, ex- 
ceeds temperature 
range of control by 7% in liquids or 12% in air. 
Switch remains open until closed by manual reset 
button. Design permits mounting control in any 
one of four positions. Standard size bulbs and 
capillary tube lengths give great flexibility to 
meet required heat ranges and installation needs. 


D> 





OPERATION OF Hi THERMOSTAT 
THERMOSTAT CYCLES AT SET 
TEMPERATURE 
LIMIT SWITCH BREAKS AUTO 
MATICALLY AT TEMPERATURE 
SLIGHTLY HIGHER THAN SET 
TEMPERATURE AND MUST BE 
MANUALLY RESET 


ONE CIRCUIT CONNECTION 
ac ONLY 











Write for full information. 


in home and industry, EVERYTHING'S UNDER CONTROL 


Robertshaw, 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 


Propuct ENGINEERING 





Ocroser, 1949 






















Propucr ENGINEERING 








One way to get lower costs on the machines 
you build or maintain is to standardize on Ohio 
Stock Gears and Speed Reducers. Using ‘‘stock”’ 
instead of ‘“‘specials’’ gives you solid savings in 
these three definite ways: 


1. Stock gears and reducers, manufactured 
in quantity, cost far less than ‘‘specials.” 


2. You get quick deliveries, right ‘‘off the 
shelf.” That saves waiting time and 
delivery delays. 


3. Parts and replacements are quicker. You 
save costly down time and production 
delays. 

Ohio stock Gears are ready for you in spur, 
yevel, helical, worm and worm gear types in 24 
to 3 diametral pitch and in miter gear type from 
24 to 4 diametral pitch. 


Ohio Stock Speed Reducers are available in 
ratios from 3:1 to 24000:1. Single reduction 
capacities from !4; H.P. to 15 H.P. and double 
reduction capacities from 25 in. lbs. to 12000 
in. lbs. 


Get the facts about Ohio Stock Gears and 
Reducers for your needs. Get in touch with the 
nearest distributor or write direct today. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


CLEVELAND 10, OHIO 


1325 EAST 179th STREET e 
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*Akron, Ohio 


Hardware & Supply Co 


*Baltimore, Md. 
L. A. Benson Co., Inc 


Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 


S. H. Pooley Belting Co 


Chicago 7, Illinois 

Schrade-Batterson Co 
Dayton, Ohio 

E. C. Hawk 
Detroit 26, Mich 

George P. Coulter 
*Detroit 6, Michigan 

Eynon-Dakin Co 
. Pa 

Crossley Co 
*Findlay, Ohio 
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Bearing & Transmission C 


*Grand Rapids, Mich 
F. Raniville Co 


*Hagerstown, Md 


Hagerstown Equipment C 


Indianapolis, Indiana 


A. R. Young 


*Kansas City, North, Mo 
Sesco Engineering & Supply 


Corp 
*Los Angeles, C 
J 


, Calif 
W. Minder Chain & 


Gear Co 
Louisville 2, Ky 
Alfred Halliday 


*Memphis 2, Tenn 
Memphis Bearing & 
Supply Co 

*Miami 9, Fla 


General Equipment & 


Supply, Inc. 


*Minneapolis, Minn 
Industrial Supply Co 
*Muskegon, Mich 


Lake Shore Machinery & 


Supply Co 
*New Orleans 12, La 
R. J. Tricon Co 
*New Orleans 9, La 


Woodward Wight & Co 


*New York 12, N. Y 


Atlantic Gear Works 


*New York 13, N. Y 


Patron Transmission Co 
Pawtucket, Rhode Island 


George G. Pragst 
*Philadelphia 6, Pa 
Robert L. Latimer ( 
*Philadelphia 6, Pa 
Rothman Belting & 
Equipment Co 
*Pittsburgh, Pa 
Standard Machinist 
Supply Co 
*Portland, Oregon 


J. W. Minder Chain & 


Gear Co 
*Rochester 4, N. Y 
H. M 


Cross and Son 


*San Francisco, Calif 

The Adam Hill Co 
*St. Louis, Mo 

The Essmueller Co 
*Syracuse, N. Y 

U. and S., Inc 
*Toledo, Ohio 


The Bearing & Trans 


mission C 


IN CANADA 


*Montreal, Quebec, Canada 
John Braidwood & Son 


*Stocks Carried 





AND SPEED REDUCERS 


DISTRIBUTORS AND REPRESENTATIVES 
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Ltd 


Ww 
— 
Ww 














SOLVE YOUR CORROSION PROBLEM 


with one of these forms of HASTELLOY altoys 


You can obtain HAStreLLoy nickel-base alloys in 
a variety of forms to meet every requirement for 
high strength and resistance to heat and corro- 
sion. These alloys compare in strength to the 
high-strength alloy steels, and maintain high 
strengthevenatelevated temperatures. HASTELLOY 
alloys are particularly suitable for equipment 
that must handle hydrochloric and sulphuric 


. free chlorine... 


acids . . 


aqueous solutions con- 


CASTINGS 


imple or intricate sand 
castings up to 2,000 Ib 
Precision investment cast 
ings in a variety of intri- 


cate shapes up to 5 lb. 





SHEET, PLATE, 
AND BAR STOCK 
Hot-rolled sheet and plate 


down to 23 B.w.g. (0.025 
4 : in.), in widths up to 36 in. 





Hot-rolled bars from % in. 


ey’ : to 3% in. in diameter. 


TRADE-MARK 


eee eee eee eeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeee 


TRADE. MARK 
taining chlorine or hypochlorites ... acid solu- 
tions of ferric or cuprous salts... brine and salt 
spray. 

These alloys can be readily fabricated. Any shop 
equipped to fabricate the austenitic stainless steels 
can fabricate them. If you do not do your own fab- 
ricating work, we can give you the names of fabri- 
cators familiar with handling Hasrevoy alloys. 


Write for descriptive literature and price lists. 


PIPE AND PIPE 
FITTINGS 


Cast or drawn pipe and 
welded tubing. Welding, 
flanged, and threaded fit- 
tings in a wide range of 
standard and special styles 


and sizes. 


WELDING ROD, 
ELECTRODES, AND 
DRAWN WIRE 


Bare rod for oxy-acety 
lene, Hetiarc, or atomic 
hydrogen welding. Coated 
electrodes for metallic-arc 
welding. Wire coils for 
UNIONMELT welding, metal 
spraying, and fabricated 


wire products. 





Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland —Detroit—Houston 
Les Angeles — New York—San Francisco—Tulsa 


irbide and Carbon Corporation 
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Piasecki Helicopter Uses 


NURMA- HOFFMANN 
EXTRA LIGHT SERIES BEARINGS 


to meet space limitations 
and provide top performance 








Built for the Navy, the Piasecki XHJP-1 seven place tandem rotor 
helicopter with an engine power of 525 hp recently set an unofficial 
world’s speed record of 131 mph for this type of plane. In addition, it 
is the first helicopter known to have performed a loop. These are two | 
records to be proud of as they prove the worthiness and structural 


\ = 
fi f the pl nna -_ 
itness of the plane. coe 
Piasecki Engineers, like many other engineers, chose Norma-Hoff- wl : . 
een 


mann XLS and RXLS extra light series bearings in the clutch and rotor we, 


transmission respectively for “suitability of size plus performance.” pa 


Having unusually large bores compared to outside diameters, ‘\ 
Norma-Hoffmann Extra Light Series XLS and RXLS Bearings offer : 
engineers and designers the advantages of compactness, light weight 
and ruggedness plus high anti-friction efficiency. In many cases these 
extra light series bearings provide the only solution where space is 
restricted. 


Whether you build planes, automobiles, machine tools or other 
equipment, it will pay you to investigate Norma-Hoffmann Extra Light 


Series Bearings. They are available in ranges from 14” to 225" bore. 
XLS Series RXLS Series 


Our Field Engineers will gladly help you with your bearing problems. Sizes 1%;' te 22" bere 


Write for their assistance and catalog. 








NORMA-HOFFMANN BEARINGS CORPORATION 


NORMA-HOFFMANN STAMFORD, CONN. 
Yiccsor BEARINGS 


BALL - ROLLER - THRUST 


Field Offices: New York * Chicago * Cleveland * Detroit * Cincinnati 
Los Angeles * San Francisco + Dallas + Seattle + Phoenix 
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HOW CONTINENTAL RUBBER SPECIALISTS 


SAVED 12 COST FACTORS 


IN THE 
VI-SPEED 


PNEUMATIC VISE 






PROBLEM .. . 


To save machine work. 
To reduce assembly time. 


To improve operating performance in the 
Vi-Speed Pneumatic Vise. 


SOLUTION ... 


Continental Rubber Engineers developed a 
molded neoprene packing ring that replaces 


eight parts, eliminates three machine opera- 


tions, and simplifies assembly—greatly reduc- 

ing manufacturing costs. This rubber packing 

ring also eliminates subsequent “‘take-up’”’ ad- 
\ justments and, by reducing friction, increases 
\ the operating power and speed of the vise. 





Analysis of YOUR product may suggest a way to 






save with a better engineered rubber part. The first 
step isto write for the Continental booklet ‘Should 
Our Rubber Parts Be Made By Specialists’. It 
has been a “thought starter” that has helped others 
Write Today. 















CONTINENTAL 


RUBBER WORKS 


1983 LIBERTY AVENUE @ ERIE, PENNSYLVANIA 






BRANCHES 
Dayton, Ohio Los Angeles, Calif 
Detroit, Mich Lutz, Fle 
Hartford, Conn Memphis, Tenn 
Indianapolis, Ind Milwaukee, Wis 
Kansas City, Mo New York, N.Y 
Lancaster, $.C Philadelphia, Pa 


Baltimore, Md 
Boston, Mass 


Pittsburgh, Pa 
Richmond, Va 
Rochester, N.Y 

St. Lovis, Mo 

San Francisco, Calif 
Syracuse, N.Y 


Buffalo, N.Y 
Chicago, Ill 
Cincinnati, Ohio 
Cleveland, Ohio 


316 





Propuci 





Bringing together 
for the first time. . 


Engineering data 
on the design of 
ultrasonic systems 








Considers the many uses of 
ultrasonics in industry 
h4 ERE is the first engi 
neering consideration of 
the ultrasonic field . . . the 
essential theory, an 
abundance of practical ir 
formation never oes e pub 









lished! iis important new 
book reviews etred cor 
siderations and outlines of circuits. Mechamical 


and electrical design and construction techniques 

of ultrasor systems are i ided everything 

from the design considerations of holders for ultra 

sonic use to the experimental measurement of 
Itrasonic waves in various media 


Just Published! 


ULTRASONICS 


By Benson Carlin 
For rly, Product Research Supervtsor, 
Sperry Products 
264 pages @ 162 illustrations . $5.00 








BOTH theoretical and practical, this book is 





r slanted toward engineering design 
‘ finite industrial applications. It 
gs ye 4 ble information on: material test 
gita rasor transducers, ultrasonic 
s. It expl s clearly the iracteristics o 
‘ waves at are important in practical 
licat waves r ‘ plex waves 
Fou s wave s and the law of 
1 n waves 
r me ar a cor 


Brought out of t reseat y and int 





t applications. T 
g de points the way 


greater ar of u 





CONTENTS 





: “ AY r E for AL: S 1. Ultrasonic Waves 
r ESTING: to detect 2. Ultrasonic Waves: 
flaws in aaaatas plas 3 Further Theory 


t d glass, etc.; 
CHEMICAL INDUS 
TRIES; to make bet 
ter mixtures and emul 
sions, etc.; METAL 
URGY: for extremely 
niform mixtures free 

air bubbles, etc. It 


. Crystals for Ultrasonic 
Use 


- 


. Crystal Holders for 
Ultrasonic Use 
Resonance and 
Reflection 
Continuous-wave 
Ultrasonic Systems 


= 


kewise discusses ex 
erimental applicatior 


ad 


Pulsed Ultrasonic 
Systems 


systems of pene 8. Ultrasonic Agitation 
sion, underwater sig 9. Magnetostriction 
naling, depth sound 10. Practical Consider- 


ing, communication, 
destruction of bacteria, 





Ultrasonics 


SEND NO MONEY 


SEE IT 10 DAYS FREE 


t "eee Hill Book Co. 
| 330 W. 42d St., NYC 18 | 
Send me Carlin’s ULTRASONICS for 10 da ‘ 
| examination on approval. In 10 days I will wen { 
$5.00, plus a few cents delivery charge r retu 
| the book postpatd.* | 
| | 
| Name | 
| address | 
ty Zor State | 
| PEG bcG tka cade Mi eT Da Deaadaconesaemonbalene 
| I 1 FPE-10-49 | 
*SAVE! We pay mailing costs If you send cash with 
| this coupon. Same return privilege. | 
es cs ce cee cee cee eee ee ee ee ee ee oe oe J 
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the better the buy! 


NATIONAL PAINT, VARNISH AND LACQUER 


PRoDUCI 


Save the surface 
and 


you save all! 





The finish of television? In a way, yes. For every television set has — inside and 
out — product finishes which make it handsomer, less expensive, better. And this 
full-color advertisement, the 6th in a series, will help make some thirty-two million 
Americans more ‘‘finish conscious.” 


The better the finish, 


This is the slogan now being used to 
remind your customers that a good 
buy starts with a good finish. 

And arresting advertisements like 
the one above, in four of the nation’s 
top magazines* point out that a bet- 
ter finish means more beauty, longer 
life for every piece of furniture, every 
appliance used in the home, the 
school, the office. 

More beauty and greater durabil- 
ity for everything from diaper pins 
to caskets. 
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And these advertisements mean 
that thirty-two million Americans 
including those who buy your prod 
ucts) are going to take a closer look 

at the finish in the future. 

Are you sure that you are using the 
best, the most durable, most saleable 
finish on your products? It’s always 
wise to START YOUR BUYING 
WITH THE FINISH IN MIND! 
*See Time, September 19, 1949 
Country Gentleman, September, 1949 

Better Homes and Gardens, September, 1949 
The Saturday Evening Post, August 13, 1949 


ASSOCIATION, INC., WASHINGTON, D. C. 


COPYRIGHT 1949, NATIONAL PAINT. VARNISH ANC 


ACQUER ASS 











JOHNSON BRONZE 





JOHNSON BRONZE 








SLEEVE BEARING 
DATA 








SLEEVE BEARING 
DATA 





RAPHITED SLEEVE TYPE BEAR- 

INGS were developed primarily for 
applications where lubrication is difficult, 
likely to be neglected and where the speed 
of the shaft is too slow to sustain an oil 
film. They are also used in some applica- 
tions where ordinary lubricants might dam- 
age goods or food products in process and 
where temperatures are too high for oil 
or er ease. 

There are three fundamental types avail- 
able: cast bronze with serrated grooves, 
cast bronze with graphite plugs and bronze 
sheet metal with serrated, rectangular or 
diamond shape indentions. 

In the cast bronze serrated type, minute, 
dovetailed grooves are cut into the bear- 
ing surface at a 7 degree lead. Graphite is 
then compressed into these serrations and 
remains permanently in place. This type 
provides from 40 to 45% graphite contact 








BRONZE 
GRAPHITE 


Serrated type 
graphite bearing 
Note the 7° lead 
and the dovetail 
shape of the ser 
rations. 


with the shaft which increases slightly 
with wear. 

Plug type graphited bearings are pro 
duced by drilling holes of a suitable size 
in a cast bronze bearing on a staggered 
pattern through the wall. Stick graphite 
«s then forced into these holes and remains 
permanently in place. 

In some applications, ordinary oil 
grooves or combinations of oil grooves can 
serve as recesses to hold the graphite. It 
is also possible to compress graphite into 
grooving on the flange of cast bronze bear- 
ings when the application requires it. 

The first step in producing bronze sheet 
metal graphited bearings is to cut serra- 
tions longitudinally into coiled strips of 
sheet bronze. The graphite is then forced 
into these serrations by a high pressure, 
patented process and baked under a care- 
fully controlled temperature. The strip 
material is then blanked and formed into 





Limiting Factors For Successful Performance 


1-Speed—Load Factors: 


(a) For constant running shafts PV = 18,000# 


in (min.) sq. in. pro). area 

(b) For constant running shafts (with supple 
mentary lubrication) PV = 120,0008 in (muin.) 
sq. in 


(c) For Oscillating shafts — PV = 60,0008 in (min.) 
sq. in 

(d) Intermittent service PV 120.0008 to 
250,0002 in (min.) sq. in. (use safety factor) 


2-Bearing Pressures: 


(a) All graphite jobs (without additional lubri 
cation) 40 to 50% sq. in. (for speeds of 30 ft 
per min.) 


(b) With supplementary lubrication 350# sq. in. 


3-Temperatures: 


(a) Standard graphited bushings—Satisfactory 
up to 250° F. 275° F. (Using conventional 
leaded bronzes and serrated type.) 

(b) For temperatures up to 400° F. Conventional 
leaded bronzes with graphite plugs 

(c) For temperatures—Up to 1000° F. Special 
lead bronze alloys with graphite plugs. At 
higher loads, oil should be used in conjunx 
tion with the graphite plugs for higher 
efficiency. 
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4-Running Clearances: 


(a) Constant running shafts--50% higher than 
standard. 


(b) Oscillating shaft-—Standard allowance can 


5-Wall Thickness: 


Minimum thick 
for O.D. up to 1". 
Minimum thick 
a,” O.D. over 1" 

Max. wall thick. —Optional to designer. For 
plug type graphite —wall to be same as 
diameter of graphite plug-—% min 

6 Graphited bushings should be recom 
mended for speeds less than 30 ft. per min. 
for at such low speeds it is impossib | «to 
develop film pressure necessary to prevent 
metallic contact. 


Serrated type 


7-Stock Allowance for finishing 


(a) Lt is necessary to finish bushing in assembly. 
Reaming stock allowance of not more than 
0.005 should be allowed for cast bronze 
graphited 

(b) At least 0.004 stock for burnishing sheet 
metal graphited. 


cylindrical shapes. In producing the cylin 
drical shape the serrations automatically 
become dovetailed which holds the graph 
ite permanently in place 

Cast graphited bearings can be reamed 
in place, a maximum of 0.005 stock being 
removed. Sheet metal bearings must be 
burnished in place. The graphite used in 
Johnson bearings is not soluble in water, 
oil or gasoline. An occasional application 
of oil or grease where permissible will 
greatly increase the life of the bearing and 
lower the coefficient of friction. Cast 
graphited bearings are recommended for 
applications having slow speeds and mini- 
mum loads. For intermittent service D 
oscillating motion we recommend sheet 
metal with graphite. Quantity is a factor 
also and in Jarge production runs of any 
given size, sheet metal is surprisingly low 
in cost 





Ledaloyl Bearings 


While graphited bearings are sometimes 
referred to as ‘‘Self-Lubricating’’ Johnson 
Bronze produces another type by powder 
metallurgy known as Ledaloy/. This bear- 
ing is low in cost, high in efficiency and 
holds up to 35% oil by volume It is 
particularly economical when pr 





a self-aligning, flanged or other odd shaped 
part as there is no machining require 
Write for complete details 


This bearing data sheet is but one of a series. You can get 
the complete set by writing to— 





kee” ~— Ti. mo ate 


SLEEVE BEARING HEADQUARTERS 
508 S.MILL ST. + NEW CASTLE, PENNA. 





Propuct ENGINFERIN¢ Ocioper, 194 








— LJ 
ee ee 


SS 


~ 


4 





~ DIE CASTING 


produces 
parts and products 
Te oe 


CASE HISTORIES FROM 
MT. VERNON FILES 













Rapid production—that's die casting's Hove you weighed your present manufac- 
‘middle name’; because any product, simple turing procedure against the many advan- 
or complex, can be produced almost instantly tages of die casting? If not, consult with us. 
by die casting ...and time-consuming ma- We feel confident we can show you the way 
chining operations are reduced to a minimum to new production economies and product 


or eliminated, entirely. improvements—profitable operation in to 


Look at these components of the new day's highly competitive market. 





Walker-Turner 24-inch, 4-speed jig saw: 
intricate shapes—with bosses, holes, runners, 
guides; pulley sheaves for variable speed 


t 


drives; parts bearing graduated scales. All 
are produced rapidly by Mount Vernon—so 


—— 


accurately, they require little or no machining; 


so clean, they can be adapted to any type 
s0 clean, MT. VERNON 


Yes, die casting means cost-cutting all DIE CASTING CORP. 
along the line—savings in time, effort and 
material that team to slice unit costs. 


. 
2 SR 


mF. VERA OW NEW YOR K 





OS 
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EVERYWHERE in CHACE BIMETAL 


INDUSTRY 


You’ll find 
BLOOD BROTHERS 
UNIVERSAL JOINTS 








zy Westinghouse 
No. 32—Product of CLOSTEMP 


Westinghouse Electric 
Corporation T # e Pa a8 Ce] 4 TAT 
Meadville, Pa. 


Chace Thermostatic Bimetal maintains the 
“hairline” control that has sold more than 
3,000,000 Westinghouse thermostats. Typical 
of these is the Clostemp water heater thermo- 
stat shown above. The dependable response 
of Chace Bimetal assures precision control, 
while positive snap action is obtained through 
a pre-stressed shape pressed into the bi- 
metal element. 





Requirements for the thermal element in the # 
Clostemp include high torque and deflection ! 
rates in a temperature range between 120°F. ! 
and 170°F., making Chace No. 2400 the ideal a! 


bimetal for this application. 

The ideal actuating element for your product 
in the fields of temperature response, control 
or indication can be found in one of the many ¢ 
bimetals comprising the Chace line. All are 
available in strip form or finished pieces 
fabricated to your specifications. Build maxi- 
mum salability and customer satisfaction into *Ti4 
your product ... specify dependable Chace 
Thermostatic Bimetal for the actuating element. 
Our engineering department will be glad to 
assist in selecting the proper bimetal for 
your requirements. 


UNIVERSAL JOINTS FOR INDUSTRY 


BLOOD BROTHERS MACHINE CO. 


Allegan, Michigan Chicago Office: 122 S. Michigan Ave. 
Divison of Standard Steel Spring Co. 


w. M. CHACE co. 


Manufacturers of Thermostatic Rimetals 


1607 BEARD AVE. + DETROIT 9, MICH 
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POURING measured dose of free-flowing vinyl-based 

“‘Coro-Gard”’ No. 11 into welded gas tank for 
Schramm Compressor. Purpose, to give interior a coating 
impervious to gasoline or water, prevent rust. 


6p TANKS READY for painting. John A. Moore of 
e} Schramm’s Method Dept. checks tank. “Coro- 
Gard” is tops wherever metal must have a long, rust- 
free life unaffected by salt or fresh water, many acids, 
alkalies and solvents. 


Made in U.S.A. by 
MINNESOTA MINING & MEG. CO., 5:. Pou, Minn 
Also makers of “Scotch” pressure-sensitive tapes, 
*‘Underseal”’, ““Scotchlite’’, ““3M”" Abrasives 
Adhesives and Coatings Division 411 Piquette Ave., Detroit 2, Mich 


3M. 


COMPANY 






SERVICE STORY 





Interior coating licks gas tank corrosion 





General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 


Propuct ENGINEERING Ocroner, 1949 









ROCKING the closed tank sloshes coating into every 

nook and cranny. After 24-hour draining and drying 
welded seams and fittings are covered with thin, even 
film, adhering perfectly to entire inside surface. 


FINISHED COMPRESSOR UNIT is ready for delivery. 

Gas tank will now withstand corrosion caused by 
water, other fuel impurities. And gasoline cannot em- 
brittle coating. Send us details on your adhesive or 


coating problem. Production-engineering help free. 


BRAND 


ADHESIVES 





City Jone St 


~m 
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Fastening 
Operations 
Cost Less 


with an 


ACME-MORRISON 
METAL STITCHER 


and are done faster... stronger... neater 


Composition board and impregnated 
fibreboard being fastened together 
with the Acme-Morrison Metal Stitcher 


If you fasten sheet metal to metal or any non-metallic ma- 
terial, here’s why you should do the job with an Acme- 
Morrison Metal Stitcher: 


To save time. In one operation, forms its own stitch or 
staple from a continuous coil, drives it through the 
material, and clinches it at the rate of 280 per minute. 


2 To save material. Replaces rivets, screws, nails, bolts 
and spot welding with inexpensive wire stitches. 


To save money .. . by increasing production, eliminating 
costly, unnecessary operations. No pre-punching, pre- 
drilling, matching or inspection required. 


For example: A furnace manufacturer cut an assembly cost 
from 17%c to 3'2¢ per unit by replacing rivets with wire 
stitches. A maker of insecticide spray guns reduced his labor 
costs 389%, and cut material costs 91%, by replacing two 
screws with wire stitches. 

Find out how similar savings can be applied to your as- 
sembly line. Mail the coupon today. 


STITCHING WIRE DIVISION 


ACME STEEL COMPANY 


NEW YORK y ATLANTA HICAGO LOS ANGELES |} 


Pomme esse sess ssesa- weer ee---- \ 


ACME STEEL COMPANY. Dept. PE-109 


840 Archer Avenue. Cl z Llinois 


Send book!+ n Vl S 
Have represe 


Company 


Address 
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about 


PRODUCT 
ENGINEERING’S 


advertising 
Pages... 


In 1948, Propuct ENGr- 
NEERING again ranked 
among the first four of all 
industrial monthly maga- 
zines inadvertising volume. 
Over 500 manufacturers 
used 3.286 advertising 
pages to tell you about their 
parts. materials, sub-assem- 
blies or finishes . . . and 
how they can help you in 
designing better products 


to sel! at lower prices. 


This advertising is im- 
portant to you ... it brings 
you the latest available 
information on a host of 
product components that 
can help you to do a better 
job. And all during 1949 
this advertising will con- 
tinue... ata time when the 
return of the “buyer's mar- 
ket” lays particular stress 
on designing better prod- 
ucts to sell at lower prices 

. to bring you the faets 
on how to do it. and what 
to do it with. 


PRODUCT 
ENGINEERING 
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In this continuous tube welding machine, MULTIROL 
SE Series bearings carry the tube forming load as 
journal bearings. To support the heavy load, shafts are 
kept large, but journal dimensions are held to the 





























minimum — reduces cost. 
' 
F : 174 
 & ! LI 

































Screw spike driving attachment screws 
spikes into railroad ties. MULTIROL SE 
Series bearings carry load of chain 
driven drive sprocket. Used without 
inner race, these bearings provide full 
anti-friction performance in small 
diameter mountings. 


Tandem mounting of MULTIROL SE 
Series beatings cn a punch press 
fly wheel. Bearings are mounted in 
pairs for even distribution of extra 
heavy load and easily carry im 








\\' GIL I pact of shock load every time clutch 
MULTIAOL is engaged. Shaft serves as inner 
re ce an 3 race permitting more compact 

mounting. 





how to anti-frictionize for improved performance 
THE MLILT/R OL way 


The efficiency of any machine can be raised when 
plain friction bushings are replaced with MULTIROL 
SE Series full type roller bearings. Speeds are 
easily increased and accuracy improved over a 
longer expected bearing life. 

The MULTIROL Way requires less maintenance 
because lubrication can be provided through either 
the shaft or housing oil holes and channels in 
both outer and inner no need for constant oiling 
— no danger of dry journal= when lubrication is 
temporarily neglected. 

Costs less too. Ordinarily large housings can be 
reduced to accommodate the MULTIROL Bearing 


Address McGill Manufacturing Co., Inc., 201 
N. Lafayette Street, Valparaiso, Indiana, for 
your copy of MULTIROL Bulletin SE-48. 
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minimum OD for a given shaft size and load capa- 
city. Remember also that eliminating friction saves 
on power imput. 

MULTIROL SE Series bearings are anti-frictioniz- 
ing machines in all industries. The above drawings 
illustrate typical examples of improved bearing 
applications. We will gladly make engineering 
recommendations for you. Write today for helpful 
MULTIROL Bearing literature. 








MSGILL 


TRADE MARK 








precision 
hearings 












STANDARDIZED. 
UNITS 


lubricated 


and sealed 
for life... 


ANGELS. units are furnished in all four 


models lubricated and sealed for life to eliminate the 
maintenance problem. The use of hardened alloy steel 
bevel gears and precision ball-bearings guarantee 


long trouble-free service 


ANGLES. 


@af units may be used for either manual 
operation or for power transmission. Present models 
are typically rated to transmit 3 H.P. at 1800 R.P.M. 
for 2500 hours continuous duty. A// models now rated 


500 inch pounds ultimate static torque. 


These standardized units will save you money. 


AQMBORMT = 


ACCESSORIES CORPORATION 
25 MONTGOMERY STREET > HILLSIDE 5, NEW JERSEY 
Sales Representatives 
JAMES L. ADAMS &CO. «+ LOS ANGELES 6, CAL. 
W.N. WRIGHT ¢ DALLAS, TEXAS 
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A) UNITED-CARR FASTENER CORP. 


& 


Volume users 


of 


elate Mel lit-temxe(-Nala-t3 


turn first to 


UNITED-CARR 


for cost-cutting 


design engineering 


service 


Send us your specifications or e 
requirements. Address Dept. 10 


Cambridge 42, Mass. 


MAKERS OF 


et ae 


z o- ~ 
FASTENERS ‘é 5 


eo. ¢€ 











Plastic Mol 
Presses 
Sterilizers 


ding 


Presses ® Hoists 
Cranes @ Elevator: 


Gates ¢ D 


umps 


Brakes © Clutches 


Bus Doors 


Nicholson standard and special valves in lever, foot, 
solenoid, motor types; for air, gas, oil, steam, water; 
to 212"; 


size 14"" 


W. H. NICHOLSON & CO. 


@ Control Valves 


Traps 


NICHOLSON vost 
Are in Use for Controlling 


Fal These Types of Equipment: 


Locomotives 

Larry Cars 

Road Machinery 

Large Gate Valves 

Banbury Mixers 

Watch Case Heaters 

Vulcanizing 
Machines 


press. to 5,000 Ibs. 





WILKES-BARRE, PA 
© Steam Specialties 


d 





Check This List 
fcr Your Needs 


VALVES 


Rimming Machines 

Saw Cut-Offts 

Open Hearth 
Furnaces 

Mud Guns 

Bell Valves 

Molding Machines 
te Machines 

Ore Tables 

Automobile Lifts 

Special Applications 


CATALOG 546 


200 OREGON ST 
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AR D trevision:! 


STRONGER, L€ 
O INSTA 


EASI 


KL STEEL PERMA 












strength, rigidity and rust-resistance 


longer trouble-free service—and better 


vision reception. 


BimOH er 


The vertical mast and cross-arms of the Ward 
“Minute Man” antenna are made of J&L 
Perma-l use. It takes just 60 seconds to re- 
move the preassembled antenna from its box 
and swing all arms into position as shown 
here. Perma-lTupe antennas combine 
give 
tele- 


| ea 





| 





PERMA-TUBE may be used for many applications where strength, 
rigidity, rust-resistance, and attractive appearance are necessary. 


By using the new exclusive rust- 
resisting J&L Perma-Tuspe for 
the vertical mast and cross-arms in 
the ““Minute-Man” series of tele- 
vision antennas, Ward Products 
Corporation, Division of the Gabriel 
Company, Cleveland, Ohio, builds- 
in the following advantages: 

7. Greater structural rigidity with 
smooth, attractive appearance. 
Greater strength to resist ice loads. 

e Clearer, steadier, television recep- 
tion. Less vibration from wind. 
« No mechanical seam in Perma- 
tube to invite rust which would 


reduce the torsional strength. 
4, Ease and speed of installation ... 
at less cost. 

J&L Perma-Tuse is a light- 
wall, electricweld steel tubing, 
coated inside and out with an ex- 
clusive plastic-type, weather-resist- 
ant finish. PermMa-lTuBeE can be 
furnished: bent . . . expanded .. . 
flanged . . . swaged or fluted. 

J&L Perma-Tuse for televi- 
sion antennas, costs less than any 
other tubing with comparable strength, 
rigidity and rust-resistance. 

J&L Perma-Tuse is not only 


JONES & LAUGHLIN STEEL CORPORATION 


From its own raw materials, 
J&L manufactures afull line of 
carbon steel products, aswell as 
certain products in OTISCOLOY 
and JALLOY (Ai-tensile steels). 


PRODUCTS « 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS * TUBULAR, WIRE AND TIN MILL 
“*PRECISIONBILT’’ WIRE ROPE + COAL CHEMICALS 
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applicable to television antennas, 
but also wherever strength, rigidity 
and rust-resistance are important. 
It 1s available in all regular sizes and 
shapes of J&L Electricweld Tubing 
and in lengths up to 10 feet. Return 
the coupon TODAY for complete in- 
formation on this new J&L product. 


Jones & Laughlin Steel Corporation 
409 Jones & Laughlin Building 
Pittsburgh 19, Pa. 


r 
| 

| 

| 

I 

| Please send me complete information on 
| the new J&L STEEL PERMA-TUBI 
| mechanical tubing 
! 

| 

| 

| 

| 

| 

| 
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Do you recommend PERMA-TUBE for 


NAME 
COMPANY 


ADDRESS 

















This Flexible Shaft 
Drive Permits 
Adjustment of 
Driven Part 





In this valve grinding 
machine, it was desired 
to make provision for 
three-way adjustment 
of the power driven chuck. This was easily accomplished 
with a single basic mechanical element by using an 
S.S.White flexible shaft, as shown. } 











i Photo courtesy of Van Norman Machine Co., Springfield, Mass. 
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OR driving or controlling parts which require 

adjustment in operation, there’s nothing like 
S.S.White flexible shafts. They are smooth oper- 
ating, dependable and adaptable to a wide 
range of design and operating conditions. They 
come in a large selection of sizes and char- 
acteristics, made up to your specific length 
requirements and ready for easy coupling to 
driven or controlled parts. 





FREE—FLEXIBLE SHAFT HANDBOOK 


260 pages of facts and data on flexible 
shaft application and selection will be 
sent on request if you write for it on 
your business letterhead and mention 








your position 


SS.WHITE ypu sTRIAL. or.» 


THE S. S. WHITE DENTAL MFG. CO. 
—=—= DEPT. D 10 EAST 40th ST, NEW YORK 16, N.Y. = 


FLEXIBLE SHAFTS AND ACCESSORIES | 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


One of Americas AAAA Industrial Enterprises | 
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WANT MORE 


INFORMATION 


about 


PARTS 
MATERIALS 
SUB-ASSEMBLIES 


oI 


FINISHES? 


Chances are you will al- 
ways find in Propuct EN- 
GINEERING’S “New catalogs 
and Bulletins” insert sev- 
eral listings offering litera- 
ture which will supplement 
the articles and advertise- 
ments which are of greaiest 


interest to you. 


So. each month. be sure to 
check through the “New 
Catalogs and Bulletins” 
and send us your requests. 
Without cost to you. we ll 
see to it that the manufac- 
concerned 


turers 


your requests promptly. 


PRODUCT 
ENGINEERING 


330 W. 42Np STREET 
New York 18, N. Y. 


receive 
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Fafnir announeées... 


Spherieal 


Roller Bearing 


Pillow Bloeks 


A sa further service to its customers, The Fafnir 


Bearing Company is adding a line of Spherical 
Roller Bearing Pillow Blocks to amplify its range 
of power transmission units. The Fafnir line will 
then provide for every conceivable pillow block 
requirement—speed, load and operating condi- 
tion—in light, standard and heavy duty series 


ball or roller bearing type. 
The Spherical 


Roller 


units will be manufactured by The Torrington 


Bearings for these 


Company, well-known name in this specialized 


anti-friction bearing field. Fafnir Spherical 


Roller Bearing Pillow Blocks will be available 
only as complete units: Torrington spherical rol- 
ler bearings will be sold only by The Torrington 


Company. 


Fafnir Spherical Roller Bearing Pillow Blocks 
will be distributed in the same manner as Fafnir 
Ball Bearing Pillow Blocks. First shipments will 
be made about January 1, 1950. Literature list- 
ing the complete range of sizes and ty pes will be 
available at a later date; meanwhile, your in- 
quiry, with specifications and blueprints, is cord- 
ially invited. 


The Fafnir Bearing Company 


New Britain. 
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nique Fenwal 





Thermoswitch’* 


Thermostat Amazes 


Heating Experts by 


Performing the 


“Impossible!” 


YE S, manufacturers are discovering 
the remarkable line of Fenwal THERMO- 
SWITCH* units can give them help they 
thought mechanically impossible! A coal 
furnace manufacturer, for instance, found 
the Fenwal THERMOSWITCH* the only 







34: 


ery 


a2 thermostat able to solve the problem of 
222 automatic grate shaking. Ordinary thermo- 
off stats either could not stand up under pun- 
aus ishment ... or were too slow in operation. 
#3: You, too, can benefit from this unbeat- 
<2 able THERMOSWITCH* performance. 
oa It has countless applications, does away 
sod with costly control equipment, opens up 
$53 new forms of precision-control in all types 
= of manufacturing processes. Low upkeep 
u 


cost, too. The THERMOSWITCH* is ac- 
curate, rugged and simply constructed, 
with mechanism fully enclosed by the 
temperature-sensitive shell. Investigate 
it now! 


CAP 10 AMP By. 


FENWAL INCORPORATED 


15 Pleasant St., Ashland, Mass 
Temperature Control Engineers 






Pewee ee 2 eee ees == 


WRITE FOR 
BULLETIN ON 


THERMOSWITC H* 


*Reg. U. S. Pat. Off 


The Precision Thermostat For Temperaiure 
Control and Detection 


SENSITIVE... but only to heat 


Propuctr ENGINEERING 


"RECENT BOOKS ! 


for the 


i i 
t Product Engineer , 
Bom os oe w ce them, ap oe om oY 


10 days FREE 


PROCESS ENGINEERING 


By William H. Schutt 
Wm. H. Schutt Associates, Detroit 








This book shows you how 
. establish the proper se- 

quence of operations and 
» halen 










exa cost directly from 
the blueprint how to deter 
mine the quantity and cost of 
materials to be used ; how 
t an efficient tc dies. jigs 


iXtures tor economical pro 


on. Here’s a money-saving 
ok that eliminates guesswork 
stimating 


‘a sed $4.00 f PR 
MACHINE DESIGN 


By Paul H. Black 


Prof. of Machine Design, 
Cornell University 


and 
duct 








Here is a complete discussion of each phase 

ie of machine designing, from the adaptability 

and selection of materials for the various 

machining processes to the elimination of vibration 

practical aids, hints and suggestions on every 

thing from good form in making machine-design 
mputations to detachable machine fastenings 


Includes Full Treatment of Stress 








Concentration 
Making the book unique is the complete treatment 
it gives to stress concentration—its applicability 


seriousness—mitigation—-determination—and design 


= 334 pages $4.00 





Engineering Applications of 
FLUID MECHANICS 


By J. C. Hunsaker, 


Dept. of Aeronautical Eng., M.1.1 


and B. G. Rightmire, 
Dept. of Mech. Eng., M.LT. 


~ Here is an unusually detailed book applying 
3 the important sic pr ples of fluid me 
e F r ns. It makes use 
to analyze prob 
fluid flow 
servomechanisms 
equat ns neces 
ling of fluid me 
isy-to-follow for tor 
k understanding of the principles involved 


487 pages $5.00 


me 10 DAYS' FREE EXAMINATION 


McGraw-Hill Book Co., Inc., 330 W. 42d St., NYC 18 A 
Send me bhookis) corresponding to the numbers 
encircled be tor 10 days’ examination on ap 
rove Ir t » price of the 















@ 
® me 


plus a few cents delivery 
iarge, ar eturn unwanted books postpaid.* 


Companys 
r r Frh 19 

* SAVE! We pay mailing costs if you send cash 
with this coupon. Same return privilege 

See ee SS SSS Se ee ee ee ee 


Sas ea ew ae ae ie om 
~weeawewwewee |: 
— 
a 
aaa ee ae ee oe 
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Sea ror Low CARBON STEE 


14 7 
Lahti 


FOR STAINLESS sTeErs 








may hold the answer to 
your surface hardening 


problems MALCOMIZING gives stainless steels a case that 
ranges in depth from .005” to .015”. Hardness 
approximates 1000 Vickers Brinell. Finish grind- 
ing or lapping is possible, for maximum hardness 
is slightly below the surface. 





In this bulletin—yours for the asking—there’s a 
compactly-told stary on two modern surface hard- 
ening methods—Chapmanizing and Malcomizing. 


j Both are important to anyone interested in longer- = you would ihe oo seeing sae _ ane 
wearing parts. widely used hardening processes, just fill in and 


o4 re mail the coupon. 
CHAPMANIZING produces an alloy-like AME ai THE nee eneheeenaneeanenenDenNEREEeenesenesesenanensnemanes 


case (from .002” to .035” in depth) on low 
carbon steels in only 1 to 4 hours. It’s a 
tough, ductile case that will not chip or 
check. And it’s ready for use with minimum 


Metallurgical Sales Division of 
The Chapman Valve Manufacturing Co. 
Indian Orchard, Massachusetts 
Please send me your booklet on CHAPMAN 
PROCESSES and the name of the nearest commer- 











! 
! 
! 
| 
| 
| 
! 
| 
: comize |_| for me. 
| 
{ 
| 
| 
' 
1 
! 


; are “ial Ch ize () Mal- 

finish grinding, for the surface comes out po _ —e eee 

silver-clean. ee 

Metallurgical Sales Division of Company 
THE CHAPMAN VALVE MFG. CO. Sweet 
3 INDIAN ORCHARD, MASS. City -. ; State 
ie 
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Two high strength zinc base die 
castings form the housing and the 
bolted-on cover for this sump man- 
ufactured by Martin & Schwartz, 


Inc., Salisbury, Maryland. 


ENGINEERS CHOOSE 


Zinc Base 


Die Castings 


FOR RUGGED SERVICE... 


HERE were good reasons why Martin & 

Schwartz, Inc., of Salisbury, Md., used 
zinc base die castings to house the air separa- 
tion float chamber in their gasoline vending 
pumps. 

These two castings are required to meet 
the rigid specifications of Underwriters’ 
Laboratories, Inc. for zinc die castings used in 
the fluid system of gasoline service station 
pumps. Castings are subjected to tensile and 


















accelerated aging tests, and are further tested 
at assembly to withstand an internal hydro- 
static pressure of 120 pounds p.s.i. 

Here’s an object lesson for manufacturers 
in many lines: Overall savings in production, 
assembly and finishing ... extreme accuracy 
and dimensional stability...good looks... 
strength ... corrosion resistance are yours 
when you specify zinc base die castings for 
your products. 


Anaconda does not make die castings, but supplies Anaconda 
Electric® Zinc, 99.99-+-% pure, to the die casting industry. 


ANACONDA SALES COMPANY 


25 BROADWAY, NEW YORK 4, N. Y. 


Subsidiary of Anaconda Copper Mining Co. 





COPPER: 


SeME-LEAD - 


SILVER> CADMIUM: BISMUTH: ARSENIC 





330 


Propuct ENGINEERING — Ocroser, 1949 


- 





i 
4 











Te ne Se 


———— ee 


_ 


” 





W.e: you buy Bunting Bronze 
Bearings you receive more than 
just a physical bronze bearing: 
More than forty years of experi- 
ence, the technical skill of thorough 
metallurgists and engineers, the 
output of equipment designed for 
closest tolerance and finest finish— 
these and more are an invisible 
part of each Bunting Bronze 
Bearing and Bar. 

A sales organization of graduate 
engineers is able to intelligently 





buy Bu ntin g Bronze Bearings 


discuss your design and produc- 
tion problems-with you. A manu- 
facturing organization that moves 
swiftly responds to your produc- 
tion schedule on time. 

When you buy Bunting: Bronze, 
the entire Bunting organization 
is alert to the fact that you are 
a customer and that you want 
service as well as a product. The 
Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
principal cities. 90 
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examples of Cost Cutting 


made possible by combining different operations in a 


Yoder roll-forming production line 





Seam-welding, coiling and cutting into 


Coiled strip from the coil box (extreme right) 
is here seen being pulled into the cold roll 
forming machine whence it emerges as a twin 
tubular section. Continuing on its way, it next 
passes through two seam welders. An extra 
roll stand on the second seam welder, helps 
pull the section through the welders and push 
it into and through the Yoder coiling and 
automatic Cut-Off machine. These four oper- 
ations are performed in a single pass through 
the continuous production line, with only one 
operator and a helper — the same as would 
be required for roll forming alone. This 
Yoder line makes 6,000 bicycle rims per day. 
It was installed for the Atnold Schwinn Co., 
Chicago, world-famed bicycle manufacturers. 


A variety of other shapes may be similarly 


rings, combined with cold-roll-forming 


formed, seam or spot welded, curved or 
coiled; several materials can be combined 
into one composite shape, felt, rubber, ad- 
hesives and other materials can be inserted 
or injected; tubular shapes with open of 
lock-seams may be made, and a multiplicity 
of other operations performed, at little or no 
extra cost. Thus drastic production economies 


may be effected. 


Yoder engineers will be glad to design for 
you the kind of roll forming and auxiliary 
equipment best suited to your needs, simple 
or complex. Consultations, estimates, recom- 
mendations for the asking. 


THE YODER COMPANY 


5524 Walworth Avenue © Cleveland 2, Ohio 


ROLL FORMING, TUBE MILL AND 


SLITTING MACHINERY 





41 YEARS’ LEADERSHIP « COILING ¢ SLITTING « FORMING ¢ EMBOSSING e CURVING ¢ WELDING ¢ CUTTING-OFF 
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Standardize on Vependabilty 


RELAYS 


In Automatic Electric’s 
complete line of relays, 
there are over forty 
basic types—offering 
spring and coil combi- 
nations in almost infi- 
nite number. They are 
dependable and proved 
products of an organi- 
zation that has made 
electrical remote con- 
trol its business for 


more than fifty years. 


Automatic Electric 
Stepping Switches are 
designed and built to 
assure exceptionally 
long life. A complete 
range of Automatic 
Electric Switches is 
available for all remote 


control applications. 


For help in the field of remote control, call in an 
Automatic Electric field engineer. Meanwhile, send 


for helpful literature. Address AUTOMATIC ELEC- 








AUTOMATIL 


New Class “‘B” Relays 


The newest and most outstanding member 
of Automatic Electric’s relay family is the 
Class “*B’’—even better than the widely 
used, widely copied Class **A”’ Relay. De- 
signed for ordinary relay service—open- 
ing, closing or switching circuits—and 
for extremely high-speed operation. Inde- 
pendently operating twin contacts assure 
perfect contact operation. Contact points 
are dome-shaped to maintain uniformly 
low contact resistance. May be arranged 
in one or two pileups with maximum of 
16 contacts on 13 springs in each pile. 





Hermetic Sealing 
Available To Maintain 
Automatic Electric Quality 


All Automatic Electric Relays can be ob- 
tained in hermetically sealed housings to 
maintain the high quality for which these 
relays are famed. The “‘sealed-in’’ con- 
trolled atmosphere protects them from 
electrical or mechanical failure resulting 
from varying conditions of temperature, 
dust, humidity, acid, fungus or air pressure 
—and makes them completely tamper- 
proof. 


The New Type 45 Switch 


Here, for example, is a rotary switch that’s 
new and better! Faster... 70 steps a second. 
Greater capacity ...up to 10 (or more) 
25-point bank levels, with single-ended 
wipers available for 50-point operation. 
Simpler... only one field adjustment. 
Compact rotary and re-set type switches 
are also available with 10-point bank 
levels and speeds of 35 steps a second for 
automatic or remote-control operations. 
And there’s the famous **Two-Motion 
Switch” that selects one circuit from 
among two hundred in just 2 seconds or 
less. It’s a re-set type switch adaptable to 
either automatic or remote control. 





TRIC SALES CORPORATION, Chicago 7, Ill. In 


Canada: Automatic Electric (Canada) Ltd., Toronto. 
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LEADING MANUFACTURERS STANDARDIZE ON THE BIJUR SYSTEM 


ae 





CHECKLIST 
| of outstanding 
McGRAW-HILL BOOKS 



































| 1. VIBRATION and SOUND 


By Philip _ Morse, Director, Brookhaven 
ational Laboratory 


468 pages, 116 illustrations, $5.50 


| Here's authoritative information on the theory 
of vibration and sound—factual material on 
strings... the case of plane waves in tubes 
and the application of operational calculus and 
| the Laplace transform to the study of acoustical 
transients. This book explains and analyzes 
the simple oscillator, the flexible string, the 
vibration of bars, membranes, and plates, plane 
waves of sound, the radiation and scattering of 
sound, standing waves of sound, etc 


2. MECHANICAL VIBRATIONS 
By J. P. Den Hartog, Professor of Mechanical 
ongineering, M. I. T 
3rd edition, 478 pp., 6x9, 282 illus., $6.06 


This book deals with vibrational phenomena in 
a technical manner, yet emphasizes applica- 
tions of prine iples and calculations to practical 
| problems of vibration You receive valuable 
information on airplane wing flutter, helicopter 
ground vibration, torsional! per dul um dampers, 
singing ships’ propellors, 














ec instru- 
ments The principal to steam 
turbines, automobiles, diese and elec- 


| trical machinery are included. 





3. MATHEMATICAL THEORY of 
ROCKET FLIGHT 


By J. Barkley Rosser, Professor of Mathe- 
matics, Cornell University t R. Newton, 
Technical Staff Member, Be! ephone Lat 

ries, Inc.—and George L. Gross, Research 
Engineer, Grumman Aircraft Engineering Cor- 
poration 

276 pp., 6x9, 41 diagrams, $4.50 

Explanations and illustrations in this volume 
are combined with mathematical analysis to 
show you factors involved in rocket propulsion 
Discoveries in the field are covered by a wealth 
of emigre material including concise dia- 
grams, tables, and graphs. Covers such points 
as how jet forces propel the rocket, how the 
rocket is rotated for stability, aerodynamic 
forces on a non-spinning rocket, effect of jet 
action, dispersion of a rocket, vacuum trajec- 
tory, launcher velocity, and tipping-off effects 





orat 











A. COMPUTING MECHANISMS 
and LINKAGES 
by controlling oil film at the bearings ‘etn Sea ier tom 


of Techn aaee 
Radi ation Laboratory Series. OSRD-NDRC. 
352 pp., 6x9, 177 illus., $4.50 
This guide to recent developments 
gives you a clear picture of computing 
isms in general, and includes a deta 
of the design of ‘par linkages 
for use in computers You 





in radar 
echan- 
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receive a full account of 
. P —. z — . P - ¢ aref: > - | novel methods for the de- 
Oil film at the bearings keeps the to all be arings and carefully con ee ee ee OP 
metallic surfaces apart, reducing trols the oil flow at each individual erators of functions of one 
ee "1: . > . * m and two independent var 
wear to a minimum. This oil film bearing automatically. Giithe. @eediat attention is 
must be maintained constantly to be This is accomplished by Dijer, he |e eau oy 
effective. system with positive tif 
Lubrication by hit and miss meth- Meter-Unit control of oil 
can > ded upon to kee flow at the bearings. For r f 
ods can’t be depen led upon t » keep caren - 10 days free examination 
bearings running smoothly. Proper further details write for si) 
lubrication requires a system which “The ABC of Modern McGRAW-HILL BOOK co. : 
1 ‘ . ea |" 330 W. 42nd. St., N. 
force-feeds the correct amount of oil Lubrication. a oe st NY} a 
; gr = * a9 free ag by : i app al 
i vs 1 pay for books hr ker 
387 pies a tow conte Saaane, and will turn unwar ted 


The correct i hooks postpaid. * 
oil film 
1JUR = 


wt 
LUBRICATING CORPORATION —— Ben | ie eaes, 


Name 
Address . 


l 
| 
2. 3. a. | 
| 
| 


Company 


' 
' 
pay votage and packing charges it 


is : 

you send cash w your orde Sa eturn ' 

L’ Privilege J i 
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FPE-10-49 | 
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LONG ISLAND a me | 1 NEW YORK 
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wherever 
connectors 
must move 






ar: 
>> 
a ee RRR 
heey Wenn ve yeyer et FPS 
“46 se aad dente 


esy Connecticut Railway & Lighting Lines 


Air-line piping for motorbus brakes and doors takes constant 
punishment from movement and vibration. In the piping 
illustrated here, American Seamless Flexible Metal Tubing 
provides safe, flexible connectors that can bend freely as the 
piping moves and vibrates. 

There is a type and size for carrying fluids, steam, semi- 
solids, or gases. If yours is a special problem, American en- 
gineers offer you their long years of varied experience in 
connector applications. 


For complete information on American Flexible Metal Hose 
and Tubing, write for literature. Address your inquiry to 
The American Brass Company, American Metal Hose 
Branch, Waterbury 88, Connecticut. In Canada, The 
Canadian Fairbanks-Morse Co., Ltd. 


NN los Apuerican 
flexible metal hose and tubing 
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large volume 
print production 











Never before has a Whiteprinter been able to offer you all the 
advantages found in this new Volumatic Model 93. It is the 
last word in large volume production of high quality direct 
positive BW prints. Advance models of this machine have 
already proved that it reduces reproduction costs . . . by faster 
production, less wastage, lower maintenance, simpler operation. 


it has countless uses. The Volumatic, like other 
Bruning Whiteprinters, produces sharp, highly 
legible copies of engineering drawings and 
documents... 





anything that is printed, drawn, 
written or typed on a translucent medium. Its 
uses increase daily as more and more business 
ind industries turn to the BW Process to elim- 
inate the costly practice of transcribing doc- 
uments, forms and records of all kinds. 

It is extremely versatile. The Volumatic Model 
93 produces sharp BW prints from post card 
size up to 42-inches wide and unlimited length 
You can have light, medium or card weight 





prints... prints on tinted stocks prints on 


film or cloth prints with colored lines 


Anyone can operate it. The operation of the 
BW Model 93 has been simplified to the point 
where a girl can learn to operate it in less 





than an hour 


Faster operation. The new Volumatic produces 
BW Prints at speeds up to 105 square feet a 
minute. The prints are delivered dry and ready 
tor instant use. 

Completely odorless. The BW Process is com- 
pletely odorless. BW machines do not require 
outside ventilation or exhaust ducts. They can he 
installed anywhere without offense 

lt is mobile. There are no pipe or plumbing 
connections to tie this machine to one spor. Ir 
can be moved to convenient locations 

Uniform quality control. BW Model 93 auto 
matically and instantaneously coordinates de 

veloping and printing speeds. Changes in 
printing speed never result in over or under 
developed prints. A further safeguard to quality 
is Bruning’s built-in constant wattage trans 

former which assures uniform operation of the 
machine although line voltages may vary from 
190 to 250 volts AC. 


Sead today for full information. Ler us 
send you a complete 
tle of literature de- 


| scribing the new BY 





RUNING 
HITEPRINTER = 


VOLUMATIC MODEL 93 


Charles Bruning Company, Inc. 


4736-56 West Montrose Avenue, Chicago 41, Ill. 


New York 
Milwaukee - 





Model 93 and the 
BW mediums you can 
use with it. See for 
yourself the extreme 
versaulity, economy 
and speed of this 
machine. There is no 
obligauon 


Ar 









Newark Boston 
Kansas City, Mo 


Pittsburgh 
Houston - 


Chicago 
Los Angeles - 


Cleveland - St. Louis 
San Francisco - Seattle 








Other Bruning products you should know about — Drafting Machines 
Sensitized Papers & Cloth + Trating Papers + Erasing Machines + Drafting Room 
Furniture + Slide Rules + Surveying Instruments + and many other products. 

















ELECTRICAL 
WIRING 


or 


Motor Driven 
Machines 


This 16-page article pro- 
vides invaluable, funda- 
mental information on 
power and control wiring 
details: design factors and 
installation requirements 
for efficient machine per- 
formance, trouble-free 
operation, and attractive 
appearance. 

Written expressly to serve 
as reference material for 
design engineers, the text is 
clear and concise. Helpful 
photographs, diagrams, and 
schematic drawings supple- 
ment the text. 

A few reprints of this arti- 
cle are available in booklet 
Write 


to Reader Service Depart- 


form at 25¢ each. 


ment. 
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When your product 





needs a lift 


Hitch on to this star! 











Y 
i 
h 
' ON’T think of Allegheny Ludlum as a steel do jobs that previously couldn’t be done at all, 
| i producer in the ordinary sense. We don’t In practically every case, the use of these special 
} make “‘ordinary”’ steels. alloy steels proves not only to be economically 
| 4 | Our job is to create and develop materials in sound, but actually cheapest in the long run. 
4 the special alloy field: stainless and heat-resistant Do you want to add something to present 
steels, tool and die steels, carbide metals, special products: longer life, more wear, better looks, 
electrical and magnetic materials, and super- greater strength, less weight, finer performance? 
‘ é alloy steels for high temperature service. The Let us help you do it. Do you have a new device, 
function of these products is either to do existing or re-design, still in the ‘“*good idea, but haven't 
' jobs better than ordinary steels or other materials found the right material” stage? Call us in— 
ne can do them; or to reach out into new fields and that’s our job! 
‘ 


. 


Complete technical and fabricating data—engineering help, too—yours for the asking. — weo 2380 





] , “ 


s 
* 
J 


* A gle Ragga Fa Fabian ee 
We Pittsburgh, Pa. . . . Offices in Principal Cities 
ee Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your business. 





Why you and your 
advertising manager 


are partners 


| yes WHERE YOU SIT, advertising may look like 
the “glamour department’’ of your company 
necessary, of course, but pretty far removed from 
the hard-headed realities of the production line. 

But take a closer look. In one respect, the adver- 
tising manager’s job bears a striking resemblance to 
your own. 

You're production-minded. You're concerned with 
anything that will improve plant procedures, speed 
up assembly time, prevent waste, and reduce the 
manufacturing cost per unit. 

And that is precisely where you walk arm-in-arm 
with your advertising manager. Because he thinks 
the same way about the manufacture of a sale. 


The whole process of selling and distribution are 
his assembly line. And every time he can reduce the 
unit cost of a sale by so much as a few cents, he 
increases your company’s chance to show a profit. 


Ask him for a definition of advertising, and he will 
probably tell you that it is simply mechanized selling, 
a machine that multiplies the productive capacity of 
the sales force — seeking out prospects, arousing their 
interest, creating a preference for the things your 
company makes. 

And when it is concentrated among the hand- 
picked readers of business papers, advertising becomes 
the most efficient machine this partner of yours has 
found for lowering the cost of producing a sale. 


What are the ten ways to measure the results of your business paper 
advertising? You'll find the answers in a recent ABP folder, which we'll 
be glad to send you on request. Also, if you'd like reprints of this adver 

tisement (or the entire series) to show to others in your organization, you 


may have them for the asking. 


PRODUCT 





fulness 








ENGINEERING 


is one of the 129 members of The Associated Business Papers, whose 
chief purpose is to maintain the highest standards of editorial help 
for the benefit of reader and advertiser alike. 
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No greater grip 


upon 
the shaft 


” 


—, 
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Worthington QD Sheave—Original 
Tapered Cone-Grip Sheave. Easy to 
Get On—Easy to Get Off— Yet Always 
Tight on the Shaft. The Quality-Built 
Sheave That Makes Alignment Easy 
—for Longer Belt Life. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION 
Buffalo, New York - General Offices: Harrison, New Jersey — 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 
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INDUS TRY 


The original tapered cone-grip of the 
two-piece QD Sheave produces a tighter 
fit on the shaft than any other sheave. 


The tapered-bore rim, pulled up on 
the tapered-cone hub, causes a cone 
friction grip of rim on hub; and, in 
turn, a positive press fit on the shaft. 


Yet no sheave is as easy to put on 
and get off. Positioning the hub first 
saves juggling a heavy rim—the rim 
slides easily over the hub and is pulled 
up by the full-sized bolts. The same 
bolts are used as jack screws to loosen 
the rim for dismounting—and the hub 
stays put in permanent adjustment. 


For Balanced Drive Performance 
Specify Worthington Multi-V- Drives, with 
QD Sheaves and Worthington-Goodyear EC 
V-Belts. Each strand in the belt carries its 
equal share of the belt load, as each belt 
carries its full share of the drive load. (Good- 
year EC Cord or Steel Cable V-Belts are used 
exclusively in Worthington Multi-V-Drives.) 

Complete Range of Stock Sizes — 

Prompt Shipment 
853 listed stock sizes in ‘‘A’’, “‘B’’, “C’’, and 
“D” sections, fhp to 200 hp . . . 332 listed 
stock sizes of EC Cord V-belts. Send coupon 
for latest Worthington QD Sheave bulletin. 


Se Se ee SSS SSS & j 
Worthington Pump & Machinery Corporation 
Multi-V-Drive Sales Division, Dept. ayp.9.9 
Buffalo, N. Y. 


Send latest bulletin on Worthington Multi-V- 
Drives. 











Only ‘2.98 helps put new “‘sell’’ | : 
, ee os LOWER YOUR COSTS Nn 
in television advertising | By Use the Right 


VIKING PUMP 


ne) 
YOUR JOB! 


There 
when you pick Vikings for 
your job. They are built in 
the most complete range of 





¥ 












is no compromise 





sizes and styles to give you 





the pump that will helo you ' 
cut your pumping costs. 
Sponsor of television show had to refilm his commercials to The Viking line assures you La 
ry a gee meno —<— New — = up at se of the correct pump. No 
P.M., delivered to station 800 miles away 8:47 P.M. i 4 
- - > 4 t eee 
same evening. Air Express cost for 11-lb. carton, $2.98. (In aes power ” anced P| 
undramatic fashion Air Express keeps radio, television or any to accept a pump not quite ; 
business rolling.) designed for your work... 


or one a little too small 
+ Or one @ little too large. 


Remember, $2.98 
bought a complete ser- 
vice in Air Express. 
Rates include door-to- 
door service and re- 
ceipt for shipment— 
plus the speed of the 


world’s fastest shipping | | 
service. | A Vikin Pump Company 
| q Cedar Falls, lowa 















They are built to fit YOUR job. 
Ask for tree folder 49SX today. 


a a ea ae 














Every Scheduled Air- 
line carries Air Ex- 
press. Frequent service 
—air speeds up to 5 
miles a minute! Direct 
by air to 1300 cities; 
fastest air-rail to 22,000 
off-airline offices. Use 
it regularly! 





Takes the ¥¥ MANual out of Controls | 


They’re Automatic! \ 





Only Air Express gives: you all these advantages 


Nationwide pick-up and delivery at no extra cost in principal 
towns, cities 


eee ee 6s 


oe. 

7-70 MOTOR OPERATED ; 
THERMOSTAT VALVE 

eee eeee 





P . whether ‘ i- 
One-carrier responsibility all the way; valuation coverage up to | facturer, wholesaler 
$50 without extra charge. And shipments always keep moving dealer or user 











Most experience. More than 25 million shipments handled by oe sare 


Air Express 

Direct by air to 1300 cities; air-rail to 22,000 off-airline offices 

These advantages make Air Express your best air shipping buy 
Specify and use it regularly. For fastest shipping action, phone Air 
Express Division, Railway a sas Agency. (Many low commodity | 


rates in effect. Investigate.) 
SEY ZES 
GETS THERE FIRST 


Vv 300 
MAGNETIC 
LEVER VaAive 


—* na 


850 
Siacwaaot 
ve 


REGULATOR 
eeeveeee 


“see eeeeeve 
x 
z. 
° 





860 
GAS VALVE 












Omreos 
© macwees O01 ComTAoLS 








Rotes include pick-up and delivery door 


a GENERAL | / CONTROLS 


Monufacturers of Automatic Presiure, Tempercture, Level & Blow Controls 





Fectory Branches: Birmingham (3), Boston (16), Chicago (5), Cin | 

= . cinnoti (2), Cleveland (15), Dallas (2), Denver (10), Detroit (8 f 

AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE Glendale (1), Houston (6), Kansas City (2), New York (17), Philadel 
‘ 


hia (40), Pittsburgh (22), Seattle (1), San F 7), St. Lours 
scHeDULED AIRLINES of THE U.S. a. eee a ees a ' 
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4 sold on 


mg. -<yoa~ PARKER-KALON 
“ee me, \ SIZE-MARKED 


cee socket head 


sizes are issued correctly | 

and the size-mark speeds Ca p scr ews 
up sorting of left-over, 4 
ixed-up screws . . . AOL ON. <ar\* 

" aealianie nail Pe D> L 


os a = Ail PA he (issumbly x | 
A > : works \ 
" | " \ 


\ like ‘em | 
\ because they can spot 
\ the right size at a glance. 
No need to waste time 
guessing or gauging. 


_ 
























like "em because the | 
correct size and thread pitch, | 
clearly marked on the 


screw head, helps them learn ‘ ay 
faster . . . work iJ SE? oho atl 
Sa > Yas, amd, . 


J 







——_ 


(Sal manage mie 


like "em — they 
recognize the sales advantages 
of the size-mark to customers’ 
\ service men in the field J 
‘on reassembly jobs. : J 


NS ta with GEAR-GRIP F 
a - fingers wont slip 


Parker-Kalon Gear Grip prevents fingers from slipping even when oily. 

















Makes fast fingers sure fingers. 

ONLY ON PARKER-KALON Socket Screws will you find the Size-Mark 
and Gear Grip . . . developed after extensive study of shop practice 
to speed work. Samples Free, on request. See why P-K “years ahead” 
Socket Screws can put your product out front, assembly-wise as well as 
sales-wise. Send for Stock List Now. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 


“PARKER KALON gy fotyelt SOCKET SCREWS 


LJAVAILABLE THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL AREA 
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How to neduce 


APPARATUS PORCELAIN COSTS 





IF apparatus porcelain costs have 
you stymied . . . on products either 
existing or planned ... bring your 
problem to Locke. 


HERE, at your disposal, is one of 
the world’s finest and largest Cera- 
mic Research Laboratories, staffed 
by experts whose porcelain “know- 
how” is backed by Locke’s more 
than 55 years experience with a/l 
phases of porcelain design and 
manufacture. 


FREQUENTLY Locke, in combina- 
tion with your engineering depart- 
ment, can effect major cost reduc- 
tions in apparatus porcelain by 
re-designing a piece so that it lends 
itself to modern low-cost manu- 
facturing techniques. 


SO, if you've got a problem in 
porcelain ... either of a design or 
manufacturing nature . simple 
or complex, try us. The recom- 
mendations of our Ceramic En- 
gineers may cuaable you to produce 
an existing piece for considerably 
less . . . or a new piece for much 
less than you expected to pay. 

CONSULT your local Locke repre- 


sentative, or write direct. Address 
Department AP. 


OCK 


INCORPORATES 





BALTIMORE, MARYLAND 








HOW PROPER HOOD DESIGN 
REDUCES PORCELAIN COSTS 


Designs often specify deeply undercut 
hoods which require several costly 
manufacturing operations. Yet, in many 
cases, shallow hoods can be simply and 
inexpensively produced without jeop- 
ardizing mechanical or electrical per- 
formance. In most cases, Locke engi- 
neers recommend a minimum spacing 
between hoods of 3 to 4 times the 
undercut depth. 





RAQu 


























Less costly hood design 


Perhaps such money-saving details can 
be incorporated in your designs. Why 
not call on us and find out. 











Contain plenty of money-saving hints on 
the design and manufactere of apporatus 
porcelain. Write for your free copy —today. 





Propuci 





How fo select 
the right material 
for the right job 


Practical data on 





ye ws 


7500 


MATERIALS 


in the 


Revised, Enlarged 
6th Edition of 


By GEORGE S. BRADY 
789 pages, 6 x 9, $7.00 


Here’s your short cut to essential facts 
you need in the selection and specifica- 
tion of materials. It saves you endless 
time—and eliminates error—in_ the 
choice of materials for manufacturing, 
construction, engineering, chemical pro- 
cessing, ete. You get full descriptions 
of hundreds of processing materials 
used in the basic and intermediate in- 
dustries—plus data on imported raw 
materials that the war emergency has 
shown to be important to American 
industries. 





You get 7500 materials descriptions 
Years of work have gone into selecting 
only the most pertinent facts about 
some 7500 materials, and presenting 
them in compact form for the conven- 
ience of industrial engineers, execu- 
tives, architects, designers, builders, 
and purchasing agents. Arranged for 
instant reference this handbook gives 
chief characteristics, comparative data, 
sources, substitutes, adulterants, and 
uses. The chief ores and most import- 
ant of industrial chemicals are _in- 
cluded. A new section on materials 
economics gives you valuable details 
on procurement and use of materials 
throughout the world. It features a 
wealth of helpful charts, maps, 
and _ illustrations. 


10 DAY FREE EXAMINATION 


McGRAW-HILL BOOK CO., INC. 
330 West 42nd St., New York 18, N. Y. 


tables 





Please send me i copy f Brady's 
MATERIALS HANDBOOK, 6th Edition 
for 10 days’ examination on appr al. Ir 
10 days I will remit $7.00, plus a few cents 


postage, or return book postpaid * 

Name 

Address 

City /, 

Pos 

Compar rr} 19 
* SAVE! We pay postage and packing charges 

f you se cash with your order Same returr 

privilege 
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SEARCHLIGHT SECTION 








PROFESSIONAL 
SERVICES 

















S. B. BARNARD, LL.B., M.E. 





Patent Attorney 
Mechanical, x ectr a 
Automotive a Aircraft P 
PATENT ANALYSES. and INVESTIG ATIONS. 
29-28 41st Aver 
Long Island City N. ¥ STillwell 4-5428 








THE CARLSON COMPANY 


Spring Design Specialists 
MECHANICAL PRODUCT DEVELOPMENT 
277 Broadwa New York 7, N. Y. 
Barclay 7-2552 








HERMAN LEWIS GORDON 





Registered Patent Attorney 
Patent Investigations and Opir 
<caianiibnaiinin 
Warner Building Se Warmeniy witin 
Washing Dd. ¢c citvan tacts. a 
NAtiona e497 SHepherd 2 








GEORGE H. KENDALL 


© onsulting Mechanical Engineer 

‘ost Reduction Studies: Process or Product 
Existing Products Greater Profit 
voting Producti c 










Spectalists Auto 
New Developmen 
New Pr luets «& Pri wes 
P. 0. Box 72 (Est 
Noroton Hetehts 





s Engineering 
1923) Tel. Darier 
Darien, Cor 








NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, ELECTRICAL 
LLURGICAL ENGINEERS 
CHEMISTS, PHYSICISTS, X 
t all Mat 1 Product 


MET 
ANALYTICAL 
Analysts. T 





1 Speeia 
fon and other. ¢ 
gation and Process Engineering and 
80. Washington St New York Ci 











N 


REPLIES (Boz No.): 


Address to office nearest you 
EW YORK: 330 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11 

SAN FRANCISCO: 68 Post St. (4) 





GR 











CHARLES VESELY & 
, ASSOCIATES, INC. 


1 Designers ere 


1 Street ‘ 4 Wis 
AS ME M ATIF 








WINDMILLER 
ENGINEERING SERVICE 


MECHANICAT 
DESIGNING - DRAFTING 
New Product Exi 
Special Machines 


491 N 


STYLING 
sting Products 
Welded Products 


Seminary, Galesburg, Ill. 








Consult these Specialists 


when you need professional assist- 
ance in solving difficult problems. 
Their specialized knowledge and 
broad experience can prove invalu- 
able tn saving both time and money 
for you. 
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GE 











EXECU 
with 








ienced dealing with deve 





POSITIONS VACANT 





MECHANIC ro ENGINEER: Ball and roller 
ng engineering and sales work in East- 

err Ne w York ee New York City areas. Write 

P-9248, Product Engineering 

MACHINE DESIGNER: For design « 

of turning machines xperience 

tool] design required. Replies held tn « fidence 

Include summary of experience in letter to Per- 

sonnel Department The Monarch Machir 


1 Company, Sidney, Ohlo } 


ADUATE MECHANICAL 
ast five years 








ineer with at | 
experience in Thern te | 


namics, Air and Gas Flow, specializing in Re- 
search, for permanent position with leading 
progressive Research Laboratory located in 
the Southwest Write Box FF, Socorro, New 
Mexico 
EMPLOYMENT SERVICES } 
SALARIED POSITIONS $3,500-$25,000. If you | 
ire considering a new connection communi- 
cate with the undersigned We offer the 


ginal personal employment service (39 years 
ognized standing and reputation) 


edure, of highest ethical standards, ts ind 
dualized to your personal requirements and 
develops overtures without Initiative on your 
part. Your identity covered and present pos 
tion protected. Send only name and address for 








details. R. W. Bixby, Inc., 268 Dun Bldg., But 
falo 2, N. ¥ 
SALARIED PERSONNEL, $ 0-$25,000. This | 
confidential service established 1927, is 
feared to needs of } h gra men who seek 
a chang under ndit ons assur- | 
ing, if empl protect to presen 
position s 1 caareee only for 
1ils sultation invited Jira 
ayer Jennings, ept H, 241 Orange St 
‘ Haven, Conr 


POSITIONS WANTED 


ENGINEER 
y 





TIVE 
iver 








gineer handling 
progressive 
tuct Engi 





tADUATE MECHANICAL Engineer M.E 


$.M.E., family, ex 


Cornell Univ., Member A 
nal 


al wi f 
request. PW-1009 


roduct . negli neering. 


ennai’ earhtenneinatatal WANTED 








SALES AGENT contacting highest grade in- 
1 ] concerr rope an N. Y. area 

8 ade Interested in raw or 
mi-fat requiring introduction 
omot nd sales on exclusive basis. Expe- 





lopment and research 


gineers Product Engineering, 


RA-1001, 


BUSINESS OPPORTUNITY 


National Organization 











san is to buy or ense patent or other 
r ~ produc ise Ww ametics 
household hemicals, insecticid related 
items. If 1 have ped product 
tell us it it e Abmc Products, 678 
M A t Mass 


1949 


DIRECTOR 
OF ENGINEERING 


To head ing and h depart- 
ment of — manufacturer of Aircraft 
and Industrial Electro-Mechanical equip- 
ment. Must have proven record of ex- 
perience and ability in this specialized 
field, particularly with regard to mechan- 
ical design. 





Substantial salary plus royalty on new 
designs. 


Forward complete resume to 


P-1031, Product Engineering 
330 West 42nd St., New York 18, N. ¥ 








Engineers - Executives - Technical Men 
Salaried Positions, $4,000 to $30,000. This Con- 
fidential service for men who desire a new connec- 
tion, will develop and conduct preli y negotia- 
tions without risk to —_—- position. Send name 
and address for detai 


TOMSETT ASSOCIATES 
1206-2 Berger Bidg., Pittsburgh 19, Pa. 














GRAIN of WHEAT LAMPS 


Used for iminating meters, compass 
dials, airplane instruments, ete. Sol- 
dering m removes lamp f 1 base to 
use in mode i houses, miniature 
trains, Xmas trees, ets 


Mazda G.E. 323 
3V..19.A 


\ Photo actual size. 


Mazda G.E. 328 
6V 2A 
Glass Bulb 4"x%" 
ith 75.00 
Fy doz. $150 per m. 

MARKTIME 


5 HOUR SWITCH 


A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. Ideal 
for shutting off ratios and 
TV sets when you 

Limited s mpoly at this spe- 





cial PRIC 90 
Also available in 15 min.-30 min.-1 hr, at $6.55 
ISOLATION 
TRANSFORMER 
Nat. known Mfgrs. 50 watt 
2 windings, 115 V. to 115 
ee > 






rd medical and 


elect Tonic, “pth wg 





or 24 V.D¢ 





st nets i 00 


$4.00. Min 


GONIOMETER | 


CFT - 47263 
CFT - 47372 


oo 
Kilowatt Demand Meter Totalizer 
avy-duty TELECHRON B-7, 1 
hundreds of watch size gears, 
Shipping weight 2 Ibs 


containing 
RPM motor and 


clutches, spring 
5 tor $10.00 $2.50 
——e—— 
WE are Authorized Wholesalers 
for Micro Switch Corporation 
and carry the largest stock of 
Allen-Bradley Solenoids 
Potter and Broomfield Relays 
Guardian Electric Co. Solenoids and Relays 
Haydon Clock Motors in all speeds 


EST. EST. 
1923 BLAN : 1923 
sntiiadienaaadiialeetien 





64 7; Dey St., New York 7, N. Y. 











PRESSURE GAUGES 


New Gauges at Low Surplus Prices. 
For Manufacturers of Compressors, Hydraulic 
Equipment, etc., using quality pressure gauges in 
job tots 
ments. Deale 

FS-1627, Product Engineering 
West 42nd St., New York 18, N. Y. 


ur require 
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Yr YO CHC nw I | 
SUG, | 
Establishing the proper relauonship of the innu often come up with suggestions that can help cut My 
merable factors involved in sy ring design calls fora your production costs | 
lot of tume-consuming mental gymnastics. But Whether you need one spring or a million, we'd 
many manufacturers have found the easy way out like to add your name to our long list of satistied hi 
They simply call on Wickwire’s spring and formed customers. Why not make an appointment to have } 
wire specialists to tackle their problems us see you about your spring problem? There is no ’ 
; me ba } : , fe of time. trouble | 
This approach is a sure way of getting springs obhgaton and it may save you alocof ume, trouble 1 
with plenty of stamina and toughness. For during und expense . ( 
the past 25 years, our engineers have developed over Send for our free book, “Springs and Formed W 
50,000 ditterent spring de signs. And, by working | full of valual lita a / 
hand-in-hand with our skilled toolmakers, they performance, 
4 # 
te 
} 
; 





A PRODUCT OF THE WICKWIRE SPENCER STEEL DIVISION * THE COLORADO FUEL AND IRON CORPORATION 


SPRING SALES OFFICE & PLANT—2 New Bond St., Worcester 6, Mass. + EXECUTIVE OFFICE— 500 Fifth Ave., N. Y. 18, N. Y. 
SALES OFFICES—Boston + Buffalo « Chicago + Denver + Detroit » New York + Philadelphia 
PACIFIC COAST—The California Wire Cloth Corp., Oakland 6,Cal, 
Other Quolity Wickwire Spencer Products include: Wire, Wire Rope, Metal Convevor Belts, Chain Link Fence, Industr 
Wire Cloth, Poultry Netting, Hardware Cloth, Insect Wire Screening, Welded Wire Fabric for concrete reinforcement 






} iy 
‘ 
» | ' 
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Adhesives 


Aluminum Alley. 





MATERIALS 


re) 
vn 


. 67-68-69 


Bimetal os Soe 
Brass 51. 283. 346 
Bronze 65, 331 
Carbon 301 
Ceramics 342 
Copper Alloys... ..8. 330. 346 
Felt 280 
Vibre . 234 
Friction Materials 160. 175 
Glass . 210 
Graphite 22-23. 301 
Jewel, Synthetics 264 
Leather 59, 285 
Magnesium Alloy -~ 32. 256 
Molybdenum Alloy - 212 
Nickel Alloy- 213, 314 
Plasties......16, 24-25 61, 279 
303, 304 
Plasties, Laminated 234, 243 
Powdered Metals 212, 257 
Rubber & Synthetics - 196, 246, 316 
Silicones 78, 184 
Stainless Steel 324. 36. 63. 76 
166, 209, 214. 219, 220, 240, 244. 249. 253 
289, 337 
Steel. .32A, 36. 60, 63, 166, 219, 220, 253, 325 
Zine 330 
STRUCTURAL PARTS 
Castings. ....42. 211. 230, 2 . 298, 308 
Die Castings . 200, 319 
Forgings. . 265, 290 
Metal Powder Part 212, 257 
Rods... 251, 346 
Stampings 262. 290 
Tubing. ..29, 46, 185, 187 
191, 207. 248. 276. 289, 325. 335 
Wire 249, 289 
FINISHES 
Galvanizing 18h. 188 
Paints & Lacquers $07. 317 
Plating . 184. 218 
Polishing 264 
Rust Proofing 309 
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MECHANICAL PARTS 


Bearings, Ball. Roller 


Bearings, ‘Oil-les.” 


Bolts. Nuts. Serews and Rivets 
40. 52. 72. 169. 186. 188, 194. 199. 201, 


. 238, 258, 261, 262. 


Couplings. Flexible 


Couplings. Hose & Tube 
186, 188, 194. 199, 201, 203. 204, 210. 23 


Gages & Instruments 
Pneumatic Equipment 
+ 266, 270, 292, 299. 


Lubricating Equipment 
Packing. Gaskets. Seals 


Sheaves & Pullevs 


Speed Reducers & Motor Reducer- 


266. 278. 292. 299. 


Vibration Dampers 


ELECTRICAL PARTS 


Brakes 


Contacts 


Controls & Control Equipment 
$3, 34, 48A-B. 


$06, 333 


Electronic Equipment 
Heating Unit. 


Instruments 


Insulators 
Lamps 
Magnets 


Motors 


Rectifiers 


Transformers 
Wire & Cable 


Wiring Accessorie- 


> 
> 





241 


st 


293-294 


* 


. 245, 


290 
274 
311 


190 


. 61-A-B 


237, 239. 


211 


DRAFTING ROOM EQUIPMENT 


26-27, 233, 


AND SUPPLIES 


6 


FABRICATING METHODS AND 


Assembling 


Brazing 
Drawing 
Finishing 
Forming 
Grinding 
Hardening 


Molding 
303. 304 


Shearing 
Spinning 
Stamping 
Swaging 
Welding 


192 


74 
287 


236 


- 236 


208, 


332 


. 284 


57. 58. Ol. 


2. 290, 


99 


279 


304 
192 


304 


. 208 


. 268 


332 


ENGINEERING AND PRODUC- 


262, 2:3 


9 


TRANSPORTATION 


tu 


TION SERVICES 


28, 232, 246, 272. 


316, 328, 


306, 


312 
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&. Kvery 


#. Chase 
&.free-cutting 


eo _ —_ i... 


iI ) 


~ 





( 
HO / 








worked! 


7 assure you free-cutting rod alloys of unmatched 
quality they a// are extruded and then cold drawn to 
finished dimensions. This hot and cold working is your 
insurance that the rod you buy from Chase is of uniform 
composition and structure...rod that is held to extremely 
close dimensional tolerances. 

And from Chase you can buy any type of rod alloy that 
you especially need for a particular job. We regularly 
make 19 rod alloys...several of which should be the 
answer to your requirements. If not, you can draw upon 
our extensive Research Department facilities...all as part 
of Chase Service. Don’t you think it worth while to call 
your nearest Chase Warehouse or Service Office today? 





You'll get only the best for your needs! 


C h ASC BRASS 6 COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK ... handiest way to buy brass 
ALBANY! ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT HOUSTONt INDIANAPOLIS KANSASCITY, MO. LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (fSole: Office Only) 





Wee Naltons He 
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ADVERTISERS INDEX 








Abbott Ball Co 304 
Acme Steel Co : . 
Airborne Accessories Corp. 324 
Aircraft-Marine Products Co..... 302 
Air Express Division of Railway 
Express Agency 340 


Alan Wood Steel Co. (Permaclad) 214 
Allegheny Ludlum Steel Corp.... 337 


Allen Mfg. Co..... . 194 
Allied Research Products, Inc. 184 
Allis-Chalmers Mfg. Co. 14-15 
Allis-Chalmers - Co., Tractor 
Div. . 236 


Allmetal aoe Prete Co., Inc. 188 

Aluminum Co. of America Fabri- 
GE oie 695he skins sawcens . oe 
Aluminum Co. of Reunites Fasten- 
ers .. 


American Brass Co... . 283 
American Chain & Cable Co., Inc. 288 
American Felt Co..... ee 
American Hard Rubber Co....... 196 
American Hot Dip Galvanizers 

MOS xxsesnha 188 
American Megecsien Corp. 256 
American Metal Hose Branch, 

American Brass Co 335 
American Screw Co. 72 
American Society for Metals 273 
American Steel & Wire Co. 16 B-C, 63 
Anaconda Sales Co. , 330 
Anti-Corrosive Metal Products Co. 

Inc. .. 310 
Arkwright Finishing Co. 290 
Armco Steel Corp. ... 164 
Armstrong Cork Co. (Caskets, 

Packings & Seals).. ee 35 
Armstrong Cork Co. (Industrial 

Div. Adhesives) .. 75 
Arrow-Hart & Hegeman Electric 

ee . ..48A-B 
Arwood Precision Casting Corp. 308 
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Designers’ dreams 
come true when 
cold heading is their process 


There is a latitude in the cold heading process that 
gives designers freedom to get the shape and dimen- 
sions of a small component part or fastener that meets 
their needs. 

Surprisingly enough, even the most unusual parts are 
produced by cold heading—faster, more accurately, and 
with a greater saving of metal than in any other pos- 
sible way. The part is strengthened through cold forg- 
ing of the metal. Close tolerances are held. Fine finishes 
are the rule. Tool expense is a minor item. Actually, 
many shapes can be produced only by cold heading. 


Consider this I piece 


Here is a bracket for a refrigerator shelf, made of brass, 
chrome plated, or aluminum with anodized finish. 









illustration enlarged to show detail 


Please examine the illustration closely. Note the square 
shoulder. Note the cup for a neoprene washer. 

This part is made exactly as the designer specified it. 
It speeds assembly on the production line. Its design 
and finish have the enthusiastic OK of the sales de- 
partment. 
Let's talk about your problems 
Problems like this are not unusual here at Scovill. May 
we work with you when parts you want are still in the 
design stage? _ 

ili MIE insnis 

NOW READY, “A Guide to the Profitable Use 
of Cold Heading”—Bulletin No. 2. Here are / 


more examples of the advantages and limi- 
tations of this process. 








Special Cold Headed Parts + Recessed Head Screws « Sems Tapping Screws * Standard Machine Screws 


Industrial Fastener Sales were omsion| | 


New York, Chrysler Bidg 
Detroit, 858 Maccabees Bldg 
Wheoton, Illinois 





SCOVILL MANUFACTURING GO, var 0, com] 


VLos Angeles, 2627 S. Soto Street 
Cleveland, 6516 Detroit Ave 
San Francisco, 434 Brannon St. 
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INCREASED PRODUCTION 10% ON THIS MACHINE 








a On a rivet heading machine at the Champion Rivet 
Company* plant in Cleveland, a Trabon automatic 
force feed lubricating system stepped up production 
10 per cent. 


Trabon performance enabled Champion Rivet Engi- 
neers to increase speed of the machine from 90 to 100 
strokes per minute, without danger of heating. Auto- 
matic, the lubrication is controlled by the start and 
stop of the heading machine, thus assuring the proper 
amount of oil to each point at all times. 





Trabon oil and grease systems are dependable and 
efficient . .. positive ... safe... eliminate dangerous 
hand lubrication and waste. Completely sealed, Trabon 
WRITE FOR YOUR FREE Systems operate under all conditions in all kinds 
COPY OF BULLETIN 484 of weather. 
Our engineers will be glad to cooperate with you in 
designing your machinery to include Trabon in the 


specifications. Call or write today. 
*Champion in name and performance alike, the com- 
pany was founded in 1895 by D. J. Champion, who was 
responsible for the design of many of the machines 


still in use today. 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street © Cleveland 3, Ohio 








OIL AND GREASE SYSTEMS 
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Smart Engineers are taking advantage of Master's unusual ability to 
give them the RIGHT horsepower, the RIGHT shaft speed, the RIGHT 
construction features, the RIGHT mounting . . . all combined into 
one compact power package. 

Don't put up with make-shift assemblies when you too may be 
enjoying these advantages. Master Motors, available in millions and 
millions of types and ratings (up to 150 HP) give you a selection you 
can get nowhere else. 

Open, enclosed, ‘splash proof, fan-cooled, 





explosion proof . . . horizontal or vertical adits siubba boys Ya: 
. . . for all phases, voltages and frequencies " 
. in single speed, multi-speed and variable taking advantage 1) | us 
speed types . . . with or without flanges or 
other special features . . . with 5 types of 
gear reduction up to 432 to | ratio . . . with electric brakes . 
with mechanical variable speed units . . . and for every type of 


mounting . . . Master has them all and so can be completely impartial 
in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you can 
increase the saleability of your motor driven products . . . improve 
the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 








GRAMIX helps Mercury Clutch 
eliminate power transmission problems 


v7 








When engineers of the Mercury Clutch 
Division, Automatic Steel Products, Inc., of Canton, 
Ohio, designed the amazing new Mercury Clutch, they 
chose Gramix to play an important role in its operation. 
The Mercury Clutch automatically controls the application of torque 
to a load, reducing starting-power demand and protecting the power plant 
from dangerous overload. In the Type “C” Mercury Clutch shown, two bronze 
Gramix bushings and an iron Gramix breather ring contribute to the efficiency 
of the unit. Scores of industries have improved mechanical efficiency and 
saved money by switching to Gramix bearings, bushings, seals, gears 
and other parts. Gramix parts can be made to close tolerance dimensions, 
eliminating the need for further costly machining. Gramix is porous and 
during manufacture is impregnated with lubrication that 
normally lasts the life to the part or machine for which it is 
designed. Our engineers will be glad to study your 
prints and make recommendations. 





